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MOSICHUTEJIbHAS 3AITUCKA

lMporpaMma No XMMUKU Ha YpOBHE CpefHero o6Lero obpasoBaHNs pas3paboTaHa Ha OCHOBE
®efiepaibHOro 3akoHa o1 29.12.2012 Ne 273-P3 «O6 06pazoBaHun B Poccuiickon ®efepaunm,
TpeboBaHWIn K pe3y/nbTaTaM OCBOEHUS (hefepasbHOM 06pa3oBaTeNlbHO NporpaMmbl CpeaHero
obuwero ob6pasosaHua (POIMM COO), npefcTaBfeHHbIX B DdefepasibHOM FOCYLAPCTBEHHOM
obpasosaTenibHoM cTaHgapte COO, ¢ yyétom KoHuenuuu npenofasaHns y4yebHOro npepmera
«XMUa» B 06pa3oBaTe/lbHbIX OpraHm3aumsax Poccuitickoil ®efepauum, peannsyrowmx OCHOBHbIE
obpasoBate/ibHble MPOrpaMmbl, U OCHOBHbLIX MONOXEHWUI «CTpaTernv pasBUTMS BOCMUTAHWS B
Poccuiickoii ®egepaunn Ha nepuof Ao 2025 roga» (PacnopsbkeHue Mpasutensctea PP ot 29.05.
2015 Ne 996 - p.).

OcHOBY NMoAXxof0B K pa3paboTke NporpaMMbl Mo XUMUK, K ONpeaeneHnto obLLein cTpaTernm
06y4eHus, BOCMUTaHMSA U Pa3BUTUS 06yYatOLLMXCA CpeacTBamMm yUebHOro npeameta «XumMus» as
10-11 knaccoB Ha 6a30BOM YpPOBHe COCTaBW/IM KOHUeNTyasbHble nonoxeHns ®roc COO o
B3aVIMOOOYCNOBMEHHOCTW LieNel, CoAepXKaHus, pesynbTaToB 06y4YeHUs U TPebOBaHMA K YPOBHIO
MOATOTOBKM BbIMYCKHMKOB.

Xunmunyeckoe  obpasoBaHMe,  MOfly4aeMoe  BbIMYCKHWKaMKM  06Lie0bpa3oBaTe/ibHOM
opraHu3auun, SBNsAeTcs HeOTbEM/IEMOM YacTbio UX 06pa3oBaHHOCTU. OHO CMYXXUT 3aBepLUaroLLnM
3TanoM pean3aunm Ha COOTBETCTBYIOLLEM eMy 6a30BOM YPOBHE K/TKOUEBbIX LLIeHHOCTEN, MPUCYLLMX
LIe/IOCTHOM CUCTEME XMMMYECKOro 06pa3oBaHMsA. ITU LEHHOCTM KacatTCs MO3HaHWUS 3aKOHOB
npupoabl, GOPMMPOBaHMS MMPOBO33PEHNSA 1 OOLLEN KYNbTYPbl YEN0BEKA, a TaKXKe 3KONOrMYeCKm
060CHOBaHHOIO OTHOLLIEHMS K CBOEMY 3[0POBbIO M MPUPOAHON cpefe. PeannsyeTcd XMMUYeCKoe
06pasoBaHMe 06y4aloLLMXCA Ha YPOBHE CpefHero o6Liero obpasoBaHWA cpefcTBaMu y4ebHOro
npegmeta «XuMmnsa», CoAep>KaHve 1 NoCTPOeHMe KOTOPOro OnpefesieHbl B MporpaMme no XnuMmmn ¢
YUYETOM CNeunrKN HayKn XMMUK, e€ 3HaYeHUs B MO3HaHUW NPUPOAbl U B MaTepuanbHON XXU3HK
obLlecTBa, a Takke C Y4&TOM 0OLMX Lenel M NPUHLMMOB, XapaKTepu3yoLmMX COBPEMEHHOoe
COCTOSIHME CMUCTeMbI CpefiHero obLuero obpasoBaHunsa B Poccuiickor depepauun.

XUMUS KaK 3/1eMeHT CUCTEMbl ECTECTBEHHbIX HayK MrpaeT 0Co6yH posib B COBPEMEHHOW
UMBWM3aLMA, B CO3JaHMN HOBOW 6a3bl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOI BKnag B
(hopMmpoBaHMe paLOoHaIbHOr0 Hay4yHOro MbILLIEHUS, B CO3LaHMe LieIOCTHOro npeacTaBneHns 06
OKpYXXatoLleM Mupe Kak O eAMHCTBe MPUpoAbl U YenoBeka, KOTOpoe (POPMUPYETCA B XUMUM Ha
OCHOBE MOHVMaHWA BELLLECTBEHHOI0 COCTaBa OKPYXKAKOLLLEro Mypa, 0CO3HaHUA B3aMMOCBA3N MeXaYy
CTPOEHMEM BELLIECTB, MX CBONCTBAMW M BO3MOXXHbIMM 061aCTAMUN MPUMEHEHMS.

TecHO B3aMMOAENCTBYA C APYTMMW €CTECTBEHHbLIMW HayKaMK, XMMUS cTaia HeOTbeMIEMO
4aCTb0 MUPOBOW KY/NbTYpbl, HEOOXOAMMbIM YCNIOBUEM YCMELLIHOTO TPY/AA U XKNU3HN KXKA0ro YieHa
obwectea. CoBpeMeHHas XMMUS KaK HaykKa co3upaTenbHasd, Kak HayKa BbICOKMX TEXHOJOrui
Hanpas/ieHa Ha peLleHne rnobanbHbIX NPo6aeM YCTONUMBOIO Pa3BUTUS YeOBEHYECTBA — CbIPbEBOWA,
3HEPreTMYECKOW, NULLEBON, 3KONOTMYECKON 6e30MacHOCTI U OXpaHbl 340POBbA.

B cooTBeTCTBMM C O0OWMMU Lensmy 1 NpUHLMNaMn cpegHero obuero o6pasoBaHus
cogepxaHve npegmeta «Xumus» (10-11 knaccbl, 6a30Bblil YPOBEHb U3YYeHUS)) OPUEHTUPOBAHO
NPENMYLLIECTBEHHO Ha OOLLEKYNIbTYPHYHO MNOArOTOBKY 0O0YyYaloLWMXCa, HeobXoAMMy UM AN1s
BbIPabOTKM MMPOBO33PEHYECKUX OPVEHTUPOB, YCMELUHONO BK/IHOYEHUS B XKM3Hb COLMYMA,
NPOAOHKEHNS 06pa30BaHNs B pas/IMyHbIX 061aCTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTasnsrowmmn npeameta «XumMmus» aBnsatoTcs 6a3oBble Kypebl — «OpraHuyeckas XUmms»
N «ObLas N HeopraHMYeckas XMMUs», OCHOBHbIM KOMMOHEHTOM COAEPXXaHMsi KOTOPbIX ABNAOTCS
OCHOBbI 6a30BOI HayKW: CUCTEMA 3HaHWIA N0 HEOPraHWYeCKON XMMUK (C BKIKOYEHUEM 3HaHWUIA U3



06LLel XUMUKN) U OpraHNYeckor XMMun. ®opMUpPoBaHMEe AaHHON CUCTEMbI 3HAHWIA NMPU U3YYeHUN
npegmeTa 06ecrneymBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOrootpasvsi BeLLeCTB Ha OCHOBE
06LLUMX NMOHATWIA, 3aKOHOB M TEOPUIA XUMUN.

CTpyKTypa cofepxaHus KypcoB — «OpraHuyeckas xvmusa» un «O6Lias n HeopraHnyeckas
XMUS» CPOPMUPOBaHA B MPorpamMmmMe Mo XMMUW Ha OCHOBE CUCTEMHOrO MOAXOAA K W3YYeHUHo
y4yebHOro Matepuana W 06yc/noBneHa WCTOPUYECKM OGOCHOBaHHbLIM pPa3BUTUEM 3HAHWUI Ha
ONpeAenéHHbIX TEOPeTUYECKMX YPOBHSAX. Tak, B KypCce OpraHUM4YeckorW XWMUKM BelecTBa
paccMaTpuBalOTCA Ha YPOBHE KacCMYeCKOW TeopuUWM CTPOEHWS OpraHWYecKmx COefUHEHWi, a
TakkKe Ha YpPOBHE CTEPEOXMMMUYECKMX W 3NMEKTPOHHbIX MPEACTaBNeHUA O CTPOEHUM BELLECTB.
CsefleHMs 06 M3yyaeMblX B Kypce BeLlecTBaxX [JatOTCH B pa3BUTUM — OT YI/NEeBOLOPOAOB A0
CMOXHbIX OMOMOTMYECKN aKTUBHBLIX COeAMHEHWIA. B Kypce OpraHM4Yeckom Xumun mnony4varoT
pa3BuTVe CHHOPMMPOBAHHbIE Ha YPOBHE OCHOBHOIO 00Llero 06pa3oBaHMs MepBOHAYasbHbIE
NPeAcTaBNeHns O XMMWYECKOM CBA3W, KNacCU(UKALMOHHBLIX MPU3HaKax BeLLecTB, 3aBUCMMOCTY
CBOICTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOIN peakLmn.

Moa HOBbIM YrNOM 3peHVst B npegmeTe «XUMMsi» 6a30BOr0 YPOBHS paccMaTpuBaeTcs
M3YYeHHbI Ha YpPOBHE OCHOBHOrO 06LWlero 06pa3oBaHUs TEOPETUYECKUA MaTepuan WU
(haKTOMOrMYeCcKne CBELEHNA O BeLleCcTBax WU XUMWUYECKOW peakumun. Tak, B 4YaCTHOCTM, B Kypce
«O0bLas 1 HeopraHMyeckas XuvmMus» 06yvatoLMMCH NPefoCTaBseTCs BO3MOXHOCTb OCO3HaTb
3HaYeHMe NepuoAMNYECKOro 3akoHa C 06LLIETEOPETUYECKUX U METOLO/IOrMYECKUX NO3ULLMIA, Ty6XKe
MOHATb UCTOPUYECKOE M3MEHEHME (DYHKLMIA 3TOMO 3aKOHa — OT 06006LLatoLLEN A0 OOBACHSAIOLLEN W
MPOrHO3UPYHOLLENA.

EavHas cucTeMa 3HaHWIM O BaXKHEMLUMX BELLECTBAX, MX COCTaBe, CTPOEHWM, CBOMCTBAX W
NPUMEHEHMU, a TaKKe 0 XUMUYECKMX PeakumsX, UX CYLLHOCTU N 3aKOHOMEPHOCTSX MPOTeKaHus
pononHsetrca B Kypcax 10 w11 KnaccoB  3NEMEHTaMU  COAEep)KaHus, UMEeLUMN
Ky/IbTYPOSIOTUYECKNIA 1 MPUKNALHON XapakTep. 3TW 3HaHWA CMOCOOCTBYHOT MOHUMAaHWUIO
B3aMMOCBA3M XUMUM C [APYTMMW HayKaMK, pPacKpblBalOT eé po/ib B MO3HaBaTe/lbHON W
NPaKTUYeCKO [AeATeNbHOCTM YefloBeKa, CMOCOOCTBYHOT BOCMUTAHWUIO YBaXKEHWA K Mpoueccy
TBOpYeCcTBa B 06/1aCTV TEOPUM N MPAKTUYECKUX MPUNOXKEHUA XUMWUW, MOMOTatOT BbIMYCKHUKY
OpPWMEHTUPOBATLCA B OOLECTBEHHO W JIMYHOCTHO 3HAYMMbIX NPO6/eMax, CBA3AHHbLIX C XUMUEN,
KPUTUYECKM OCMBICIMBATL MH(OPMaLMI0 U MPUMEHATL eé 1A MOMOSIHEHWUA 3HAaHWI, peLleHus
WHTENNEKTYalbHbIX W 3KCNEPUMEHTa/IbHbIX WCCNeAoBaTelbCKMX 3adad. B uenom cogepykaHue
yyebHOro npegmeta «XuUMUsS» AaHHOrO YPOBHS U3YYEHUS OPMEHTMPOBAHO Ha (DOPMUPOBaHME Y
06y4aroLLMXCcAa MUPOBO33PEHYECKO OCHOBbI ANS1 MOHUMAaHWUA (DUNIOCONCKNX WNAEN, TaKUX Kak:
maTtepuanbHoe efMHCTBO HeOpraHM4Yeckoro M OpraHuM4Yeckoro mMupa, 06yC/I0B/IEHHOCTb CBOWCTB
BELL,ECTB MX COCTABOM U CTPOEHMEM, MO3HABAEMOCTb MPUPOAHbIX SBMEHWUIA MYTEM 3KCMEPUMEHTA W
PELLEHNS MNPOTMBOPEUNA MeXAy HOBbIMM (PakTaMn W TEOPETUYECKUMU MPEeAnoChbiKamu,
0CO3HaHWe Po/N XMMUW B PeELLEHMN 3KONOrMYecKMX npobsieM, a Takxe npobneMm coeperkeHus
3HEPreTMYeCKNX PecypcoB, Cbipbs, CO34aHNA HOBbIX TEXHONOMMIA 1 MaTepuasios.

B nnaHe pelleHuns 3a4a4 BOCNUTaHUSA, pa3BUTUA U CoLMann3aLmm 06y4aroLmMXcst NPUHATbIE
nporpaMMori Mo XuMMWM NOAXOAbl K ONPedeneHunto CcofepXkaHusi U MOCTPOeHWs npegmeTta
npegycmaTpuBaloT (hOPMUPOBaHME YHUBEPCAIbHLIX Y4YeOHbIX [eCTBUIA, MMelowmnx 6a30B0e
3HaYeHue A1 pasMYHbIX BUAOB AeSATEeNbHOCTU: peLleHns npobieM, Nomncka, aHanmsa n 06paboTkm
nHopmaLmn, HeobXOAMMbIX AN NPUOOPETEHNS OMbiTa NPaKTUYECKOM W UCCnefoBaTeNbCKOM
[eATeNbHOCTN, 3aHMatOLLEl BaXKHOE MECTO B MO3HAHUN XUMUN.



B npakTuke npenogasaHns XMMUN Kak Ha YPOBHE OCHOBHOI0 00LLero 06pa3oBaHus, Tak U Ha
YPOBHE CpefHero obuiero obpasoBaHWs, NPV OMpeaeneHun COAepXKaTesSlbHOW XapaKTepUCTUKM
uenerl W3ydeHWs npegmMeTa  HanpasfeHWEM MEPBOCTENEHHOW  3HAYMMOCTU  TPagULMOHHO
Npu3HaéTca  (HOPMUPOBAHME OCHOB  XMMMWYECKOM HayKMm Kak 061acTM  COBPEMEHHOIO
eCTeCTBO3HaHUA, NMPaKTUYECKOW LeATeNIlbHOCTU YenoBeKa U Kak OAHOr0 U3 KOMMOHEHTOB MUPOBOWA
KynbTypbl. C METOAMYECKOW TOYKM 3pEeHUs TakoW MOAXOL K OnpefeneHuto Lenen n3yyeHus
npegmeTa sBMSeTCS BNOJIHE OnpaBaHHbIM.

CornacHO [JaHHOW TOYKe 3peHWs TNaBHbIMW LENsMU U3ydeHus npegmeTa «XUMUs» Ha
6a3oBom ypoBHe (10 —11 K/1.) ABnsrOTCA:

e (DOPMMPOBAaHME CUCTEMbI XUMUYECKMX 3HAHWIA KaK BaKHeMLel COCTaBNsOLLEN
eCTeCTBEHHO-Hay4HOM KapTWHbI MWpa, B OCHOBE KOTOPOM /fieXKaT K/YeBble MOHATUS,
(hyHOaMeHTa/lbHble 3aKOHbl W TEOPUM XUMWUMK, OCBOEHWE $A3blka HayKW, YCBOEHUE W
NMOHVMaHWe CYWHOCTM  [JOCTYNHbIX 0606LEHWIA MUPOBO33PEHYECKOTO  XapakTepa,
03HaKOM/IeHWe C UCTOPUEN UX Pa3BUTUS U CTAHOBNEHUS;

e (hopMMpoBaHME W pa3BUTWE MPEACTaBNEHNA O Hay4YHbIX METOAax MO3HAHWSA BELLECTB U
XUMUYECKNX peakumii, HeoOXOAMMbIX A5 NPUOBPETEHUS YMEHWIA OpPUEHTMPOBATLCS B
MUpe BELLECTB M XUMUYECKNX ABNEHWIA, UMEIOLMUX MECTO B MPUPOAE, B NPaKTUYECKON ©
NMOBCEAHEBHOW XWN3HN;

e pasBuTME YMEHWUIA 1 CroCcOBOB [eATENIbHOCTU, CBA3aHHbIX C HAONIOAEHNEM N 0OBACHEHVEM
XUMMUYECKOro  3KCMepuMeHTa, Co6MAeHWeM npaBun  6e3onacHoro obpaiieHus ¢
BeLecTBamu.

Hapsgy ¢ aTum, cofepxartefibHas xapakTepucTuka uenerd 1 3afad M3yyeHus npegmeta B
nporpamMmMe rno XMMuU YTOYHeEHa Y CKOPPEKTMPOBaHA B COOTBETCTBUM C HOBbIMW MpUopuTeTamMmu B
cucTeme cpeaHero obulero obpasoaHus. CerofHs B MpenojaBaHUM XMMUW B GOMbLLEA CTENEHN
OTAQETCA NPeAnoYTEHME NPaKTUYECKOW KOMMOHEHTE COAepXKaHWs 06yYeHUs, OPUEHTUPOBAHHON Ha
MOArOTOBKY BbIMYCKHMKA 06L,e06pa3oBaTe/lbHON OpraHu3auum, BNafetoLero He HabopoM 3HaHWA,
a (PYHKUMOHaNbHON rpaMOTHOCTbIO, TO eCTb CrnocobamMu M YMEHWSAMU aKTUBHOIO MOSTy4YeHWs
3HaHWI 1 NPUMEHEHNS UX B PeaslbHOM XKM3HW AN PELLEHUS NPaKTUYeCKNX 3agay.

B cBA3K C 3TUM Npy M3y4veHUn npeamMeTa «Xumms» JOMUHUPYHOLLLEE 3HaYeHKe NpuobpeTaroT
TakKue Lenn 1 3aaydm, Kak:

afanTtauma obyyarowmxca K ycnoBmsam JUHAMUYHO pas3BMBaKOLLErocs Mupa, (hopmMmnpoBaHmne
WHTENNEKTYaNlbHO  Pa3BUTOM JIMYHOCTM, T[OTOBOW K CaMo06pa3oBaHWIO, COTPYAHMYECTBY,
CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX PeLUeHUA B KOHKPETHbIX >KU3HEHHbIX CUTyauusiXx,
CBA3aHHbIX C BELECTBAMU 1 UX NPUMEHEHNEM,;

(hopmMrpoBaHVe Y 00y4arOLLMXCS KNHOYEBLIX HAaBbIKOB (K/TKOUEBbLIX KOMMETEHLUMIA), NMEHOLLMX
YHMBEPCA/IbHOE 3HauyeHWe [AN8 pas/iMyHbIX BUAOB AEATENbHOCTW: pelleHns Mpobnem, Noucka,
aHanm3a 1 06paboTKM MH(opMaLMK, HEOBXOAMMbIX AN NPUOBPEeTEHUS OnbiTa AeATeNbHOCTY,
KOTOpas 3aHMMaeT BaXHOE MeCTO B MO3HAHWM XUMUKM, a TakkKe [A1A OLEHKM C Mo3uumia
3KONOrnyecko 6e30nacHOCTU XapakTepa B/IMAHWUSA BeLLECTB UM XMMUYECKMX MPOLECCOB Ha
OpraH13Mm YesioBeKa v NPUPOLHYIO CPeay;

pa3BMTME MNO3HABATE/IbHbIX WHTEPECOB, WMHTENNEKTYyaNlbHbIX M TBOPYECKMX CMOCOBHOCTEN
obyyaroLmxcs: CnocobHOCTM CaMOCTOATE/IbHO NpPUOBpeTaTb HOBble 3HAaHWA MO0 XUMWUM B
COOTBETCTBUMN C XXM3HEHHbIMW MOTPEOGHOCTAMU, WUCMOMb30BaTh COBPEMEHHbIE MH(OPMAaLUOHHbIE
TEXHOMOrMN ANS NOMCKa M aHanM3a y4yebHOM M Hay4YHO-MOMY/SPHOM MH(OPMaLM XUMUYECKOTO
COAEPXKaHWS;



(hopMMpoBaHMe 1 pa3BuTMe Yy 00yYaroLMXCA acCOUMATUBHOIO W NIOTMYECKOTO MbILLIEHNS,
HabntoaaTeNlbHOCTH, COBPaHHOCTK, aKKypPaTHOCTH, KOTOpble 0CO6EHHO HEOBXOAMMbI, B YaCTHOCTMH,
npn NAaHUPOBaHMUKN 1 NPOBEAEHNUN XUMNYECKOTO IKCNEPUMEHTE,;

BOCMMTaHMe Y 0by4atowmxca YoexK4EHHOCTM B N'yMaHUCTUYECKOWA HarpaBieHHOCTN XUMUW,
eé BaXHOW ponn B pewleHUy rnobanbHbIX MNPo6AeM pauvoHa/IbHOrO MNPUPOAONO/b30BaHNS,
MOMNONHEHUSA 3HEPreTMYeCKMX PecypcoB M COXpPaHeHUs MPUPOLHOro paBHOBECUS, OCO3HaHUSA
Heo6Xx04MMOCTN BepeXXHOro OTHOLLUEHUSA K MPUPOoLe Y CBOEMY 3[0POBbIO, a TakXe NnpuobpeTeHus
OnbITa UCNO/b30BaHUA MOMYYEHHbIX 3HaHUA ANA NPUHATUA TPaMOTHBIX PELUeHWUA B CUTyauusx,
CBSI3aHHbIX C XMMUYECKUMMU ABNEHNAMU.

B y4yebHOM nnaHe cpegHero obulero obpasoBaHus npegMeT «XumMusi» 6a30BOro YpPOBHS
BXOAMT B COCTaB NpeAMeTHOM 06/1acTh «ECTeCTBEHHO-HaYUHble NPeAMETbI».

OO0lLuee yuncno 4acoB, OTBELAEHHBIX A1 U3YYEHWA XUMWUK, HA 6a30BOM YpPOBHE CpefHero
o6Lero obpasoBaHus, cocTaBnseT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce —
34 yaca (1 yac B Heaento).



COJAEP)KAHUE ObYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

MpeaMeT OpraHMYecKom XMMUKW: eé BO3HWKHOBEHMWe, pPasBUTWE W 3HaYeHWe B MOMyYeHUM
HOBbIX BELLECTB U MaTepuasioB. Teopus CTPOEHWS OpraHnuyeckmux coeguHeHnin A. M. bytneposa, eé
OCHOBHble NONOXeHUA. CTPYKTYpHble (DOPMY/Ibl OPraHNYecKnX BeLLEecTB. [TomMoorus, nsomepus.
XnMnYeckas CBA3b B OpraHNYecKnx CoeauHEHUAX — OAMHAPHbIE N KPaTHbIE CBA3N.

MpencTasrieHNe 0 KnaccuUUKaLmm opraHMYeckux BellecTB. HoMeHKnaTypa OpraHu4Yeckmnx
COeMHEHUI (CUCTeMaTMYecKast) U TpUBMAbHbIE Ha3BaHWUSA BaXKHEMLUUX MpeAcTaBUTeNel KnaccoB
OpraHNYecKmx BeLLECTB.

AKCNepyMeHTa/IbHble MEeTOAbl U3YYeHUs| BELLEeCTB U WX MpeBpawieHuin: 03HaKOM/IEHME C
o6pasuamy OpraHMYyeckMx BeLLeCTB W MaTepvasiaMu Ha WX OCHOBE, MOZE/NMPOBAHME MOJIEKYN
OpraHM4yecKmx BeLLecTB, HabMOLEHVE M ONUCaHWE LEMOHCTPALMOHHBIX OMbITOB MO MpeBpaLleHunto
OpraHM4yecKmx BeLLECTB NPV HarpeBaHuK (NasfieHe, 00YrMBaHME Y FTOPeHNE).

YriaeBogopoabl

AJlKaHbl: COCTaB W CTpPOeHWe, TOMOMIOTUYECKWA psg. MeTaH M 3TaH — npocTeive
npeacTaBUTeNN ankaHoB: PU3NYECKME Y XUMUYECKME CBOMCTBA (peakLn 3aMeLLeHns U TOPeHNs),
HaxoXAeHne B Npupose, NonyyeHve 1 NpUMeHeHue.

AJIKEHbI: COCTaB U CTPOEHWe, TOMOJSIOTUYECKUIA pAf. DTWUMIEH U MPONWIeH — NpocTelnne
NpeacTaBUTeN  a/IKEHOB: (PU3MYECKME W XMMUYeCKMe CBOMCTBA (peakuuu ruapyvpoBaHus,
ra/ioreHMpoBaHuns, rnaparalnn, OKUCIEHNA 1 NMONNMEPU3aLNN), NONYYEHNE U MPUMEHEHME.

AnkagueHbl: 6ytagueH-1,3 u meTunbytagmeH-1,3: CTpoeHMe, BaXKHeWLUMe XUMUYecKue
CBOICTBA (peakyms nonvumepusauum). NMonyyeHne CUHTETUYECKONO KayuyKa v Pe3vHbI.

AJK/HbI: COCTaB 1 OCOGEHHOCTM CTPOEHUSA, FOMOOTMYECKNIA psf. ALETUNEH — NPOCTENLLNIA
npeAcTaBuTeNb aIKMHOB: COCTaB, CTPOEHME, (M3MYeCKMe U XUMUYeCKue CBOMCTBa (peakuuu
rMAPVPOBaHNUSA, ra/loreHMpPoBaHus, rnapaTalumn, ropeHns), NoayyYeHe 1 NPUMeHeHe.

ApeHbl. BeH3on: coctaB, CTpoeHWe, (U3NYEeCKMe W XMMWUYECKMe CBOWMCTBa (peakuuu
ra/loreHNpoBaHNsA UM HWUTPOBaHWSA), MONyYeHWEe W MpuMeHeHuwe. Toryor: cocmas, cmpoeHue,
qbu:«:utteczcue U Xumuyeckue ceolcmaed (peam;uu caNloceHUpPo6aHUsl U Humpoeaﬂwl), noJjiydyeHue u
npumenenue.  TOKCUYHOCTb  apeHOB. [eHeTMyeckad  CBA3b  MeXAy  Yr/eBOLOpOAamu,
NpUHaLNeXalmMmn K pasinyHbiM Kiaccam.

MprpoaHble UCTOYHUKW YrNeBOLOPOLOB. MPUPOAHLIA a3 U MOMyTHble HeTAHbIe rasbl.
HedTb 1 eé nponcxoxaeHve. Cnocobbl nepepaboTKyM HEPTW: NEPeroHKa, KPeKUHI (TepMUYECKUA,
KaTta/MTU4YecKnin), nuponuns. MpoaykTsl nepepaboTku HEPTU, UX NPUMEHEHWNE B MPOMbILLIIEHHOCTH
1 B ObITY. KaMeHHbIN yronb 1 NpoAyKTbl ero nepepaboTKu.

JKCrepuMeHTa/IbHble MeTO/bl M3Y4YeHUS BELeCTB U WX MNpeBpaLleHnid: O3HaKOM/eHue C
obpasuaMmn naacTmMacc, KaydyykoB M pe3uHbl, KOAMeKuMn «HeTb» U «YT0Nb», MOAENMPOBaHUE
MOSIEKYN  YrNeBOLOPOAOB W  FaloreHonpon3BoAHbIX, MPOBeAeHNe NPaKTUYeCcKon paboTbl:
noslydyeHne aTUIeHa 1 n3yyeHune ero CBOMCTB.

PacuéTHble 3agauu.

BbluncneHns No ypaBHEHUIO XMMUYECKON peakuuy (Maccbl, 06bEMa, KOMYeCTBa UCXOLHOI0
BeLLecTBa UM NPOAYKTA peakLmm Mo U3BECTHbIM Macce, 06bEMY, KONIMYECTBY OAHOMO U3 UCXOAHbIX
BELLECTB WM NPOAYKTOB peakuum).




Kucaopoacoaepxamme opranuyecKkue coenHeHust

MpegenbHble OAHOATOMHbIE CrMPTbl. MeTaHOn W 3TaHON: CTPOEHWE, (U3NYECKMe WU
XMMWUYeCKNe CBOWCTBa (peakuuy C akTUBHbIMW MeTanfamu, ranoreHoBo4OpOoAaMu, ropeHue),
npvMeHeHvie. BoLopoaHble CBS3N MeXAY MONeKynamMmu cnvpToB. [eiicTBre MeTaHoMa U 3TaHo/a Ha
OpraHv3m YyesioBeka.

MHoroaTtomHble CNUPTbl. JTWNEHINIMKONb W [NIMLEPUH: CTPOeHue, (U3NYEeCKMe W
XMMUYeCKNe CBOWCTBA (B3aMMOJENCTBME CO LLEMOYHBIMU MeTasiflaMmy, KauyeCTBEHHAasA peakuus Ha
MHOrOaTOMHble CnuUpTbl). [elicTBMe Ha oOpraHuMaM 4enoBeka. [IpvMeHeHVe ravuepuHa W
3TUNEHT INKONA.

®eHOoN: CTPOEHNE MOSEKY/bI, (IN3NYECKNE N XUMUYECKME CBOMCTBA. TOKCMYHOCTL (heHOoNa.
MpumeHeHWe heHona.

Anbperngpl U xemownwi. POpMaNbAerng, aueTanbAerng: CTPOeHWe, (U3MYeckue W
XMMMYECKNe CBOWCTBa (peakuun OKWUCNEHWS W BOCCTAHOB/MIEHMS, KavyeCTBEHHble peakumn),
nonyyeHve ¥ NPUMeHeHwe.

O[LHOOCHOBHbIE MpefenbHble KapboHOBble KUCNOTbl. MypaBbMHad W YKCYCHas KWCMOTbI:
CTPOeHWE, (hU3NYECKME N XMUMUYECKNE CBOWCTBA (CBOWMCTBa, 00LLME ANA Kacca KUCMOT, peakums
aTepumkaumm), nosiydeHve u  npuMeHeHne. CTeapuMHOBas W OfIeMHOBas KUCNOTbl  Kak
NpeLCcTaBUTeNN BbICLUMX KApOOHOBBIX KMCNOT. Mbla Kak COMM BbICLUMX KapbOHOBbLIX KWUCMIOT, UX
MotoLLee AelicTBueE.

CnoxkHble 3(hmpbl Kak NpouM3BOAHbIE KAapPOOHOBbLIX KUCNOT. MAPOAN3 CMNOXHLIX 3(MPOB.
XXunpbl. M'naponns Xupos. NpruMeHeHKe X1UPoB. bruonornyeckas posb XUpOoB.

YrneBofpl: COCTaB, Kraccugpukaums yrnesogos (MOHO-, Au- U nonmcaxapuibl). IoKosa —
NPOCTEALNIA MOHOCaxapuz: OCOOEHHOCTU CTPOEHUS MOJMEKY/bl, (PU3NYECKME W XUMUYECKUE
cBoiicTBa (B3ammogeicTaue ¢ rugpokeugom meau(ll), okmcneHme aMMuadHbIM pacTBOPOM OKCUAa
cepebpa(l), BOCCTaHOBNEHWE, OPOXEHME T/IOKO3bl), HaxOX[AeHWe B MpuUpode, NPUMEHEHNE,
ononorunyeckas ponb. PoTocMHTE3. PPYKTO3a KaK N30MEP I/1HOKO3bI.

Kpaxman v uenntosnos3a Kak npupogHble nonnmvepbl. CTpoeHWe Kpaxmana W LLeftosiosbl.
®u3nyeckme N XMMUYECKMe CBOMCTBA Kpaxmana (rMAposn3, KaUeCTBEHHas peakLuns ¢ MoLOM).

JKCNepyMeHTa/IbHble METOAbl W3YYeHWUS BEWECTB W WX MNpeBpaLleHnid: NpoBeAeHMe,
Hab/IloAeHne 1 OnmncaHne JeMOHCTPALMOHHDBIX OMbITOB: FOPeHWe CNUPTOB, Ka4eCTBEHHbIE peakLmm
OAHOATOMHbIX CNUPTOB (OKMCMeHWe 3TaHona okcugom meau(ll)), MHOroaTomMHbIX CNUPTOB
(B3aumopelicTBme rnvuepvHa ¢ rugpokengom megu(ll)), anbgerngos (OKMCNeHWMe aMMUayvHbIM
pacTBopoM okcuga cepebpa(l) n rugpokemagom meam(ll), B3aumoaencTBMe Kpaxmana ¢ MOLOM),
NnpoBefeHNe NPaKTUYECKON paboThbl: CBOMCTBA PacTBOPA YKCYCHON KMCNOTbI.

PacuéTHble 3agauu.

BbluncneHns No ypaBHEHUIO XMMWUYECKON peakuuy (Maccbl, 06bEMa, KONMYeCTBa UCXOLHOr0
BeLL,eCTBa UM NPOAYKTA peakLmm Mo N3BeCTHbIM Macce, 06bEMY, KOSIMYECTBY OAHOMO U3 UCXOAHbIX
BELL,eCTB UM NPOLYKTOB peakLun).

A30TCOAepKaLLMe OpraHNYecKmne CoeJMHeHMS.

AMWHOKMCNOTbI KakK am()OoTepHble OpraHuyeckne coefMHeHUs. PU3NYECKNe U XUMUYECKMe
CBOMCTBA aMWHOKWUCNOT (Ha npumMepe rAnuMHa). buonormyeckoe 3HavyeHWe amUHOKMCIOT.
MenTnabl.

Benky Kak MpupoAHble BbICOKOMONEKY/ISiPHbIE COeAuHeHus. [lepBUYHas, BTOPUYHas W
TpeTuYHas CTpyKTypa 6enkoB. XuMMYecKue CBOWCTBa 6efIKOB: TWUAponus3, [feHaTypaums,
KayeCTBEHHbIe peakuuy Ha 6enku.

JKCNepYMeHTa/IbHbIE METOAbl M3YYeHWs BeLEeCTB M WX MNpeBpalleHuid: HabnogeHne 1
onucaHve AeMOHCTPALMOHHBIX OMbITOB: AeHaTypalus 6e/KoB Npu HarpeBaHUW, LBETHble peakLun
OesiKoB.



BbicokoMosieKyIsIpHBbIE COeIMHEHM I

OCHOBHble TOHATUSA XUMWUW  BbICOKOMOJIEKY/APHBLIX COEAUHEHWUIA: MOHOMEP, MONMEP,
CTPYKTYPHOE 3BEHO, CTeMeHb NOAMMepU3aLnmn, CpeaHsas MonekynspHas macca. OCHOBHble MeTO/pbI
CMHTE3a BbICOKOMOJIEKYNAPHBIX COEANHEHNI — MONMMEPU3aLMA U MONUKOHAEHC CaLNS.

JKCrnepuMeHTalbHble MeTOAbl M3Y4YeHUS BELeCTB U MX MNpeBpaLleHnid: O3HaKOM/eHue C
o6pasyamm NPUPOAHBLIX 1 UCKYCCTBEHHBIX BO/IOKOH, M1acTMacc, Kay4yKoB.

MexnpegMeTHbIe CBA3N.

Peannzaums MeXnpegmeTHbIX CBS3eii NMpU U3y4eHWM OpraHuMyeckoin xmmmm B 10 Knacce
OCYLLECTB/IAETCS Yepe3 MCMONb30BaHMe KakK OOLMX €eCTeCTBEHHO-HAy4YHbIX MOHATUN, Tak U
MOHATWI, ABNAIOLMXCA CUCTEMHBLIMU 419 OTAE/bHbIX MPEAMETOB eCTECTBEHHO-HAYHYHOI 0 LKA,

OOLume ecTeCTBEHHO-Hay4Hble NMOHATUA: ABMIEHME, Hay4YHbIN (haKT, rMnoTesa, 3akKoH, Teopus,
aHa/n3, CUHTe3, K/accumKauus, MepuoanyHoCcTb, HabNoLeHWe, W3MEpPEHWE, IKCMEPUMEHT,
MOZe/IMpoBaHue.

dusmka: mMaTepus, aHeprus, Macca, aTtom, 3N1eKTPOH, MOJSIEKYNA, SHEPreTUYECKNA YPOBEHD,
BELL,eCTBO, Te/0, 06bEM, arperaTHOe COCTOsIHME BELLEeCTBa, (PM3NYECKNe BEIMUMHbLI U eANHULbI UX
N3MepeHUs.

Buvonorua: knetka, opraHusM, 6uoctepa, 0OMeH BeLleCTB B OpraHusMe, (hOTOCUHTES,
O10/10rMYecKn akT1BHbIE BewecTBa (6e/Ku, YrneBoabl, Xnpbl, epMeHTbI).

"eorpatusi: MMHepasibl, FOPHble NOPOAbI, NOME3HbIE UCKOMaeMble, TONMBO, PECYPChI.

TexHonorus: nuuieBble NPOAYKTbl, OCHOBbI paLMOHa/IbHOTO MUTaHUSA, MOKOLLME CPeACTBa,
NeKapCTBEHHbIE U KOCMETUYECKMe MpenapaTbl, MaTepuasibl U3 UCKYCCTBEHHbIX U CUHTETUYECKMX
BOJIOKOH.



11 KJTACC
OBLIASA U HEOPTAHNYECKASA XUMMUSA

TeopeaneCRne OCHOBBI XUMHUH

XVMUYECKNIA  3nemMeHT. ATOM. $4po aTtoma, W30TOMbl.  JNEKTPOHHas  060/104Ka.
SHepreTnyeckre YpPoBHW, MOAYPOBHWU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OCO6EHHOCTM
pacnpesenieHns 371eKTPOHOB MO opbuTansM B aTOMax 3/1EMEHTOB MePBbIX YETbIPEX MEPUOfOB.
SNeKTPOHHAsA KOH(Urypauus aToMOoB.

Mepuognuecknii 3akoH U [lepuogmMyeckas cucTeMa XUMUYECKUX 3nemeHToB . W.
MeHpeneeBa. CBsi3b NeproOLNYECKOrO 3aKoHa U MeprnoanyecKoin CUCTEMbl XUMUYECKNX 3/1EMEHTOB
O. V. MeHpeneeBa C COBPEMEHHOM TeOpWeN CTPOeHWUS aTOMOB. 3aKOHOMEPHOCTW M3MEeHeHUs
CBOWCTB XMMMWYECKMX 3/1EMEHTOB 1 06pasyembIX UMM NPOCTbIX N COXKHBIX BELLECTB MO rpynnam v
nepvofam. 3HaueHve NeproanYecKoro 3aKoHa B PasBUTUN HaYKMN.

CTpoeHune BelecTBa. XMMUYeCcKas CBS3b. Buabl XUMMYeCKOW CBA3M  (KOBa/leHTHast
HenonspHas W MOMsiPHas, WMOHHas, MeTannm4yeckas). MexaHu3Mbl 00pa30BaHUsA KOBa/IEHTHOM
XNUMUYECKOn cBA3N (0OMEHHbIM M [OHOPHO-aKLUeNnTopHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
AnekTpooTpuLaTeNnbHOCTb. CTeneHb OKUCNEHNSA. VIOHbI: KAaTUOHbI Y1 aHUOHBI.

BelecTBa MOMIEKYNIAPHOTO U HEMOJEKY/IAPHOIO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa
BewecTBa. TuWNbl KPUCTA/INIMYECKMX PELLETOK. 3aBMCUMOCTb CBOMCTBa BeLLECTB OT Tuna
KPUCTa//IMYECKON PeLLETKM.

MoHATME O AMcnepcHbIX cucTeMax. VICTUHHbIE M KOMnougHble pacTBopbl. MaccoBas fons
BeLLeCTBa B pacTBOpe.

Knaccugmkayms HeopraHM4YecKux coeamHeHuin. HoMeHKNaTypa HeopraHMYecKmnx BeLLecTB.
"eHeTMYecKas CBSA3b HEOPraHNYEeCKUX BELLECTB, MPUHAAIEXaLUMX K Pa3IMYHbIM Knaccam.

XunmMunyeckasa peakums. Knaccugmkaums XUMUYECKUX peakuuidi B HeopraHW4Yeckom u
OpPraHM4yeckoi XMMmKM. 3aKOH COXPaHEeHWs MacCbl BELLECTB, 3aKOH COXPaHeHMsi 1 MpeBpaLleHuns
3Hepruv NPy XMMUYECKMX peakunsx.

CKOpOCTb peakumu, eé 3aBMCMMOCTb OT pa3/InyHbIX (akTopoB. O6paTvMble peakuuu.
XuvMunyeckoe paBHOBecue. PakTopbl, BUAKOLWME HA COCTOSHME XUMWUYECKOrOo pPaBHOBECUS.
MpuHUMn Jle LWaTtensbe.

AnekTponuTnyeckas auccoumaums. CunbHble n crabble 3nekTponmTel. Cpega BOAHBIX
PacTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLEeI0UHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE PeaKLui.

AKCNepyMeHTa/IbHble METOAbl W3YYeHUs BELEeCTB M WX MpPeBpaLleHWnii: [AeMOHCTpauus
Tabnuy «lleprognyeckas cuctemMa XMMUYECKUX 3neMeHToB [. V. MeHpeneesa», u3yyeHue
mMofenell  KPUCTAIIMYECKUX —PELUETOK, HabntofeHue U OnucaHWe [JeMOHCTPaUMOHHbIX Y
NabopaTopHbIX ONbITOB (pa3/ioXXeHWe MepokKcuaa BOZOPOAA B MPUCYTCTBUM  KaTaim3atopa,
onpejeneHne cpefbl PacTBOPOB BeELLECTB C MOMOLLbI YHUBEPCAIbHOMO WMHAMKATOPA, peakumm
MOHHOr0 06MeHa), NpoBeAeHMe MNPaKTUYECKON paboTbl «BansHMe pasnyHbIX (HaKTOPOB Ha
CKOPOCTb XMMUYECKOI peakumms,

PacuéTHble 3agaun.

PacyéTbl N0 ypaBHEHUSM XMMWYECKUX peakuuid, B TOM YKC/e TEPMOXMMUYECKME PACUETDI,
pacyéTbl C MCNONb30BaHNEM MOHATUA «MACCOBas 40N BELLECTBax.

Heopranuueckasi xummust

Hemetannbl. MonoxeHve HemeTannoB B Nepnognyeckoin cnucteme XMMMUYECKUX 3/1EMEHTOB
O. V. MeHpgeneeBa M OCOGEHHOCTM CTPOEHMS aTOMOB. PuU3MYeCKMe CBOMNCTBA HEMEeTaslfoB.
ANNoTpOnuMsA HeMeTasNoB (Ha NpMMepe KMCIopoaa, cepsbl, hocdopa 1 yrneposa).



XMMUYECKMe CBOWCTBA BaXKHEWLWIMX HeMeTanoB (ranoreHoB, cepbl, as3oTa, ochopa,
yrnepoga u KpeMHMUS) U UX CoeiMHeHW (OKCUAOB, KMCMOPOACOAEPXKaLLMX KMUCNOT, BOAOPOAHBIX
COefIMHEHWN).

MpYMeHeHMe BXKHEMLLNX HEMETAINIOB U UX COEAVHEHWIA.

MeTannbl. MNonoxeHne meTannos B Meprnognyeckoin cucteme XMMNYeCcKnx anemeHTos . .
MeHpgeneesa. OCOGEHHOCTM CTPOEHMS 3MIEKTPOHHbLIX 000/104eK aToMOB MeTasinoB. Obuime
(hn3nyeckne ceoiicTBa MeTanioB. Crinasbl MET1I0B. DNEKTPOXMMUYECKWIA PAf, HanpPsHXKeHWUiA
MeTasN0B.

XMMMYecKne CBOICTBA BaXHEMLUMX METaNNoB (HaTpWiA, KanuiA, KanbUWiA, MarHui,
ATHOMUHWIA, LUHK, XPOM, XXeNe3o, Mefib) U UX COeUHEHWIA.

O6Lwme cnocobbl NoNyyYeHUs MeTannoBs. MNprUMeHeHNe MeTaINI0B B ObITY Y TEXHUKE.

AKCNepyMeHTa/IbHbIE METO/bl M3YYEHNS BELLLECTB MU UX MPEBPALLEHWNIA: N3yYeHne KONNeKLUm
«MeTansbl 1 cnnasbl», 06pa3LOB HEMETA/INIOB, PELLEHNe KCNePUMEHTa/IbHbIX 3afa4, HabnoaeHve
M OonucaHWe [EeMOHCTPaUMOHHBLIX W N1abopaTopHbIX OMbITOB (B3aUMOAENCTBME TUApOKCUaa
ATIOMUHUSA C PacTBOPaMM KUCNOT U LeNoYel, KaueCTBEHHbIE peakLuy Ha KaTUOHbI METa//I0B).

PacuéTHble 3adaumn.

PacyéTbl Maccbl BelLecTBa UK 06bEMaA ra3oB Mo M3BECTHOMY KOMMYECTBY BeLLECTBa, Macce
N 06LEMY OAHOr0 M3 YHaCTBYHOLUMX B peakLnmy BELLEeCTB, pacyéTbl Maccbl (06bEMa, KONMYecTBa
BeLL,eCcTBa) NPOAYKTOB peakLn, ecn 04HO 13 BELLLECTB MMEET MPUMECH.

XuMuA ¥ :KU3HD

Ponb Xxumun B 06ecneyveHnn 3KOIOTMYECKO, IHEPreTUYECKON M MuULLEBO 6e30MacHOCTH,
PasBUTUN MeAULMHbIL. TTOHATUE O HAaYUHbIX METOAAX NMO3HAHUSA BELLECTB U XMMUYECKMX peakLni.

MpeacTaBneHns 06 06LUMX HayUHbIX NPUHLMNAX MPOMbILLIIEHHOIO MOMYYEHNUS BaXKHEALLNX
BELLLECTB.

UenoBeK B MMUpe BEWECTB W MaTepuasioB. BaXKHeWLUMe CTPOMTeNlbHble MaTtepuasbl,
KOHCTPYKLUMOHHbIE MaTepuasbl, KpacKu, CTEK/0, KepamMuKa, Martepuarnbl AN8  3MEeKTPOHUKM,
HaHoMaTepuasibl, OpraHNYecKme 1 MMHePasIbHbIE YA0OPEHUS.

XvMnsi U 300pOBbE YeNOBeKa: nNpaBuia WUCMOAb30BaHUA NEeKapCTBEHHbLIX MNpenaparos,
npasunia 6e30nacHOro NCnob30BaHWsA NPenapaToB 6bITOBON XUMWUW B NOBCEAHEBHOW YKN3HN.

MexXnpeMEeTHbIE CBSA3M.

Peannzaums MeXXnpeaMeTHbIX CBS3E NPW U3yYeHWUW 06LLE U HEOPraHNYecKon xmmum B 11
Knacce OCYLLECTBNSAETCS Yepe3 UCNO/b30BaHMe Kak 00LLMX eCTECTBEHHO-HaYUHbIX MOHATUIA, TaK W
MOHATUIA, SBNAIOLLMXCA CUCTEMHBIMU ANS OTAENbHbIX NPEAMETOB €CTECTBEHHO-HAYUYHOI0 LKA,

O6LMe ecTeCTBEHHO-HAYUHblE MOHATUS: HAyYHbIA (haKT, rMnNoTesa, 3aKOoH, TEOPUs, aHanns,
CUHTE3, KnaccuuKaumus, MepuoguyHoCcTb, HabNtoAeHWe, 3KCMEPUMEHT,  MOAEMpOBaHuUe,
N3MepeHMe, SIBNEHNE.

du3nka: matepus, 3Heprus, macca, aTtoMm, 3MeKTPOH, MPOTOH, HENTPOH, WOH, M30TOonN,
pPaAMoaKTUBHOCTb, MOJEKYNa, 3HEPreTUYecKMini ypoBEHb, BELLECTBO, Tenlo, 06bEM, arperaTHoe
COCTOSIHME BELLECTBA, (IM3NYECKNE BENMNYUMHDI U eANHULLbI MX N3MEPEHMS, CKOPOCTb.

Buvonorua: KneTka, OpraHvW3aM, 3KOCUCTeMa, O6uocdepa, Makpo- UM MUKPO3INEMEHTHI,
BUTaMMHbI, 06MEH BELLIECTB B OpraHu3me.

"eorpagms: MuHepanbl, FOPHbIE MOPOAbI, MOME3HbIE UCKOMAaeMbIE, TOMNBO, PECYPCHI.

TexXHONorns: XMMMYeckass NPOMbILLIEHHOCTb, MEeTaNyprusi, NPOn3BOACTBO CTPOUTE/bHbIX
maTepuanos, Ce/IbCKOX035MCTBEHHOE NMPON3BOACTBO, nuieBas MPOMBbILLEHHOCTb,
(hapMaLeBTUYECKas NPOMbILL/IEHHOCTb, MPOM3BOACTBO KOCMETMYECKMX NPenapaTos, MPOM3BOACTBO
KOHCTPYKLMOHHbIX MaTepuasioB, 3MIEKTPOHHAA MPOMbILLIEHHOCTb, HAHOTEXHO/OTUN.



NMAAHVWPYEMBIE PE3YJIbTATbI OCBOEHUA MNMPOIrPAMMBbI IO XMW HA BA3OBOM
YPOBHE CPEAHEIO OBLLEIO ObPA3SOBAHNA

JIMYHOCTHBIE PE3YJIBTATbHI

®roC COO ycraHaBNMBaeT TpebOBaHMS K pe3y/nbTaTaM OCBOEHUS 06y4vatowmUmumncs
nporpaMmMm cpefHero oobulero o6pasoBaHus (JIMYHOCTHLIM, MeTanpegMeTHbIM U MNPeaMETHbIM).
Hay4yHO-MeTOoAMYECKOW OCHOBOI ANS pa3paboTKM NnaHUpPyeMbIX pe3ynbTaToB OCBOEHMS NPOrpaMm
cpefHero o6Lero o6pa3oBaHus ABNSETCA CUCTEMHO-AEATENIbHOCTHbIN MNOAXOA,

B COOTBETCTBMM C CUCTEMHO-[EATENIbHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHbIX
pe3ynbTaTOB OCBOEHWSA NpeaMeTa «X1MUs» Ha YPOBHe cpefHero obuiero obpasoBaHus Bblde/EHbI
crefiytoLue cocTaBnstoLpe:

0CO3HaHWe O00Yy4aloLMMNCA POCCUINCKOA TFpaXKAaHCKOW WAEHTUYHOCTM — TOTOBHOCTU K
CaMopa3sBUTUIO, CAMOCTOATENIBHOCTU 1 CaMOOMPeLeNIeHNIO;

Ha/Iume MOTUBaLUM K 06YYEHNIO;

LieNeHanpaB/ieHHOe pa3BUTNE BHYTPEHHUX YOEXAEHWIA NUYHOCTM HA OCHOBE K/IHOYEBbIX
LIeHHOCTEN 1 NCTOPUYECKNX TpaauLmMin 6a30BOM HayKN XUMUN;

FOTOBHOCTb W CMOCOBHOCTb O00Yy4atoLMXC PYKOBOACTBOBATLCA B CBOEN [AeATEeNbHOCTM
LLEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKaMK1,  MPUCYLLMMWU  LLeIOCTHOMN  CUCTEME  XMMWUYECKOro
06pasoBaHus;

Ha/Iyme NPaBOCO3HAHUSA 3KOMOTMYECKON KYNbTYPbl M CMOCOOHOCTU CTaBUTb LiESIN U CTPOUTb
YXU3HEHHbIE MNJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS NpeaMeTa «XUMUS» AOCTUTAOTCA B €AMHCTBE YUYe6HOIA
N BOCMMUTATE/IbHON [eATeNIbHOCTU B COOTBETCTBUMM C FYMAHWCTUYECKMMMW, COLMOKYNbTYPHbIMU,
AYXOBHO-HPAaBCTBEHHbLIMW LIEHHOCTAMWU M MAeanamy POCCUIACKOIo TpaXaaHCKOro 06LLecTBa,
NPUHATLIMX B OOLLIECTBE HOPMamu W MpaBWIaMu NOBeAEHWs, CMOCOOCTBYHOLLMMM MnpoLeccam
CaMOro3HaHMs, CamopasBUTUA U HPABCTBEHHOMO CTAHOB/IEHUSA JIMYHOCTM 00YYatOLLNXCS.

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUS MpeaMeTa «XMMUsS» OTpaKatoT CHOPMUPOBAHHOCTb
OnbITa NO3HaBaTeNbHON N NPaKTUYECKOW AeATeNbHOCTM 00y4aroLLMXCs N0 pean3aumm NPUHATLIX B
06LLeCTBe LIEHHOCTEN, B TOM YMC/e B YaCTW:

1) rpamIaHCKOTrO BOCIIUTAHMS

0CO3HaHUA 00YYalOLWMMNCA CBOUX KOHCTUTYLMOHHbIX MpaB U 0683aHHOCTEN, YBaXKEHUS K
3aKOHY 1 NPaBoNOPAAKY;

NMPeLCcTaBNeHnss O COUMabHbIX HOpPMax W npaBuiaxX MeX/IMYHOCTHbIX OTHOLUIEHWUN B
KONNEKTUBE;

FOTOBHOCTU K COBMECTHO TBOPYECKOW AEATENbHOCTW NPV CO3A4aHMKN y4ebHbIX MPOEKTOB,
peLLeHN y4ebHbIX 1 NO3HaBaTe/bHbIX 3a4au, BbIMOHEHUN XUMUYECKNX SKCNIEPUMEHTOB;

CMOCOGHOCTU NOHUMATHL W MPUHUMATL MOTMBbLI, HAMEPEHUS, NIOTUKY W aprymeHTbl 4pYrux
npyn aHan3e pas/INyHbIX BUAOB Y4eOHOW AesATeNbHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOIO OTHOLLUEHWNS K MICTOPUYECKOMY N HAy4YHOMY HacNento 0TeHeCTBEHHOWM XUMUK;

YBaXXEHMS K NpoLeccy TBOpYeCTBa B 06/1aCTV TEOPUU 1 MPAKTUYECKOrO NPUMEHEHNS XUMUK,
0CO3HaHWA TOrO, YTO JOCTVIKEHUS HAyKWN eCTb Pe3y/bTaT A/IUTeNbHbIX HABMOAEHWI, KPOMOT/IUBbIX
3KCMEPUMEHTa/IbHbIX NOMCKOB, MOCTOSAHHOIO TPYAa YUYEHbIX U NPaKTUKOB,;



NHTepeca 1 No3HaBaTe/IbHbIX MOTUBOB B MOTYYEHWUW 1 MOC/EAYIOLLEM aHa/IM3e H(OpMAaLLUK
0 NepefoBbIX JOCTUXKEHWUAX COBPEMEHHON OTEYECTBEHHOW XUMUK;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOIO CO3HAHWSA, 3STUYECKOr 0 MOBeLEHWS;

CMOCOOHOCTU OLEHMBATb CUTYaLWK, CBA3AHHbIE C XMMUYECKUMMN SBMIEHUAMMW, U NMPUHMMATb
0CO3HaHHbIe PeLleHUs, OPUEHTUPYSACH HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

FOTOBHOCTU OUEHMBaTb CBOE MOBEAEHWe W MOCTYMKW CBOMX TOBapuLleld C MO3ULUIA
HPaBCTBEHHBIX 1 MPaBOBbIX HOPM U OCO3HAHWE NOCMeACTBUIA 3TUX NOCTYNKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHWSA LIEHHOCTeN 3[40pOBOro M 6Ge3onacHOro o6pasa >KU3HW, HEeob6X04MMOCTM
OTBETCTBEHHOI0 OTHOLLUEHWNS K COBCTBEHHOMY (DM3MYECKOMY M MCUXMYECKOMY 340P0BbIO;

cobnoaeHna nNpasua 6e30MacHOro obpalleHns ¢ BewwecTBaMu B ObITy, MOBCELHEBHOMN XN3H
1 B TPYLOBOW LeATeNIbHOCTH;

NMOHMMaHWA LEeHHOCTU NpaBu UHANBUAYATbHOTO U KONEKTUBHOIO 6e30MacHOro noBeaeHus
B CMTYyaUMsX, YrpoXatoLmnx 340P0BbIO U XXU3HU NOAEN;

OCO3HaHWA MOCMEACTBUA W HENPUATUA BpefHbIX MpuBbIYeK (YNoTpebnieHns ankorons,
HapKOTUKOB, KypeHus);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHWKAaTMBHON  KOMMETEHTHOCTU B Y4eBHO-UCCNeA0BaTENbCKON  [eATeNIbHOCTH,
06LLECTBEHHO MO/IE3HOM, TBOPYECKON M APYrvuX BUaax AesTe/lbHOCTU;

YCTAHOBKM HA aKTMBHOE Yy4aCTWMe B pPelleHMM NPakTUYeCKMX 3afad  CcouvaibHON
Hanpas/feHHOCTY (B paMKax CBOEro K/acca, LWKO/bl);

NHTepeca K NpakTUYeCKOMY U3Y4eHN0 NPogeccuii pa3nMYHoOro poga, B TOM YKC/e Ha OCHOBE
NPUMEHEHNS NPeAMETHbLIX 3HAHWUI N0 XUMUU;

YBaXKEHUS K TPYAY, NOAAM Tpyfa v pe3ynbTatam TPYL0BOW AeATeNIlbHOCTY;

FOTOBHOCTU K OCO3HAaHHOMY BblOOPY WUHAMBMAYAIbHOW TpaeKTopumn obpasoBaHus, byayLien
npoteccmn n peann3auum CO6CTBEHHBIX XXM3HEHHbIX NAAHOB C YYETOM JIMYHOCTHLIX WUHTEPECOB,
CMOCOGHOCTEN K XMMUW, UHTEPECOB M NOTPEOHOCTEN 06LLECTBa,;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

3KONOTrMYecKn LeN1ecoobpasHOro OTHOLUEHUA K NPUPOoAe, KaK MCTOYHWMKY CYLLECTBOBaHUS
XW3HWN Ha 3eMne;

NMOHMMaHWA TN06aNbHOr0 XapakTepa 3KONOrMYecKMX npobnemM, BAUSAHUA 3KOHOMUYECKUX
MPOL,ECCOB Ha COCTOSAHUE NPUPOLHOM 1 COLManbHOM cpeabl;

0CO3HaHUA HeobXOAMMOCTM WCMOMb30BaHUSA LOCTVXKEHWIA XUMUW [/1F PeLleHnst BOMPOCOB
paLyoHa/IbHOrO NPUPOA0NONbL30BaHNS;

aKTVBHOIO HENpUATUS AENCTBUIA, MPUHOCALLMX Bpef OKpY)Xatowiei MpupoAHONA cpeje,
YMEHUA MNPOrHO3MpoBaTb HEGNaronpuATHbIE 3KOIOTMYECKUE MOCNEeACTBUSA MpPeanpuHUMaeMbliX
[leNCTBUIA 1 NpefoTBpaLLaTh UX;

HaMuMa  PasBUTOr0 3KOJIOFMYECKOr0 MbILLNEHMS, 3KONOrMYECKOW Ky/bTypbl, OMbITa
[eATeNbHOCTA  3KOMIOFMYECKO  HampaBfMEHHOCTW, YMEHWS  PyKOBOACTBOBATbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHUKATUBHOW U COLMaIbHOM MPaKTUKe, CNOCOOHOCTU M YMEHUA aKTUBHO
NPOTUBOCTOATb MAEONOrMN XEMO(OOUK;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

ChOpPMMPOBAHHOCTV MUPOBO33PEHUSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKW 1 00LLLECTBEHHOM NPaKTUKW;



MOHUMAHWA CMeuMPUKN XUMUN KakK HayKu, OCO3HaHWs e€ ponnm B (hOPMUPOBaHWUM
PaLMOHaNbHOMO Hay4YHOro MbILLUIEHNS, CO34aHUN LIeNIOCTHOrO MpeACTaBieHNs 06 OKpy»KatoLlem
MUMpe Kak 0 eIMHCTBe NPUPOAbI 1 YeNOBeKa, B MO3HAHWUMN MPUPOLHbLIX 3aKOHOMEPHOCTEN U peLLeHnn
npob6sieM coxpaHeHUs NPUPOAHOr0 PaBHOBECHS;

y6exaEBHHOCT B 0CO60/ 3HAYMMOCTM XUMUWM AN COBPEMEHHOW LUMBUNM3ALMKN: B €€
rYMaHUCTUYECKOW HanpaB/ieHHOCTU W BaXHOW POMN B CO34aHWM HOBOM 6a3bl MaTepuanbHOM
Ky/bTYpbl, peLleHnun rnobanbHbIX NpobiaeMm YCTOMYMBOIO pasBUTUSA YenoBeyecTBa — CblPbEBONA,
9HEPreTMYecKom, NULLEBOIN 1 3KOOrMYEeCKOol 6e30NacHOCTH, B PasBUTUN MeAULMHbI, 06ecrneyeHnn
YC/IOBUIA YCMELLHOTO TPy/a ¥ 3KONOrMYeckn KOM(OPTHOM XM3HW KaXA0ro YneHa obLLecTsa;

eCTeCTBEHHO-Hay4YHOM  FPaMOTHOCTW:  MOHUMAHWSA  CYLUHOCTM  METOZOB  MO3HaHus,
MCNO/Mb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTM WCMONb30BaTb NO/y4YaeMble 3HaHUA AN
aHanm3a 1 06bACHEHUS ABNEHNIA OKPYXXAKOLLEro M1pa 1 NPOUCXOLALLMX B HEM U3MEHEHUI, YMeHNS!
fenatb 060CHOBaHHbIE 3aK/TOYEHMS HA OCHOBE HayUHbIX (PAKTOB U UMEIOLLMXCA AaHHbIX C LIeSbio
NonyyeHNs LOCTOBEPHbIX BbIBOLOB;

CMOCOBGHOCTN CaMOCTOATE/IbHO MCMO/b30BaTh XUMUYECKME 3HAHUS /19 peLLleHns npobnem B
peasibHbIX XW3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWI0 1 UCCef0BaTe/IbCKO AeATeNbHOCTY,;

FOTOBHOCTM W CMOCOGHOCTM K HemnpepbiBHOMY 06pa30BaHWO M CaMo06pa30BaHuio, K
aKTMBHOMY MOJTyYEeHMIO HOBbIX 3HAHWI MO XUMUKN B COOTBETCTBUY C XXM3HEHHbIMW NOTPEGHOCTAMMU;

MHTepeca K 0CO6EHHOCTAM TpyZa B pasNyHbIX Chepax NpopeccMoHanbHOM LeATeNlbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHble pe3ynbTaTbl 0CBOEHUS Y4eBHOro npegmeta «XnMms» Ha YpoBHe CPeAHEro
06LLero 06pasoBaHNsA BK/IKOYAOT:

3HauMMble A1 (HOPMUPOBAHMS MUPOBO33PEHUS  OOYYAIOLLMXCA  MEXANCLMNANHAPHbIE
(MeXxnpeameTHbIE) 06LLeHayYHble MOHATUS, OTPaXKatoLLMe LeNOCTHOCTb HAYYHON KapTuHbI Mupa v
cneuynguKy MeTOAOB MO3HaHMS, MUCMOMb3YeMbIX B ECTECTBEHHbLIX HayKaxX (MaTepws, BELLECTBO,
3Heprus, sBMeHWe, NPOLEeCC, CUCTEMA, HayYHblA (hakT, NPUHUWM, rMNoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, UccnefoBaHve, HabMIOAeHVE, N3MEPEHME, SKCTIEPUMEHT U ApYrue);

YHUBepCa/ibHble YUebHble Ae/iCTBUS (MO3HaBaTeNbHbIE, KOMMYHUKATVBHbIE, PErYNSATUBHBIE),
obecneumBatoLe (GopMupoBaHMe PYHKLMOHaIbHOMW rPaMOTHOCTA W COLMaTbHON KOMMETEHL MK
obyyaroLmxcs;

CMNOCOOGHOCTb  00y4atoLWMXCA  WCMO/b30BaTb  OCBOEHHblE  MEXAWCLMMMHAPHBIE,
MMPOBO33PEHYECKME 3HAHWA W YHMBEpPC&/IbHble Y4yeOHble [AelCTBMS B MO3HaBATE/NIbHON U
COLMabHO NpakTuKe.

MeTanpeamMeTHble  pe3ynbTaTbl OTPaXarT OBMAfAeHWe YHUBEPCAIbHbIMK  YYEOHBLIMU
No3HaBaTe/lbHbIMW, KOMMYHUKATUBHBIMU U PETYNSTUBHBIMU AENCTBUAMU.

OBnaneHne YHuBEpCaIbHBIMHA y'-leﬁHBIMI/I NMO3HaBaTECJIbHBIMHU IlCﬁCTBI/IﬂMI/Ii

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOATENIbHO  (DOPMYNIMPOBaTb W aKTyannsupoeaTb Mpo6remMy, BCECTOPOHHe eé
paccMaTpuBaTh;

onpefensiTb LUeNM [AesTeNbHOCTW, 3afaBas MapaMeTpbl U KPUTEPUM UX  [AOCTMXKEHWS,
COOTHOCUTb pe3y/bTaTbl AESTENIbHOCTM C NOCTaBMEHHbIMU LIENSAMU;



MCNOMb30BaTb MNPV OCBOEHUWM 3HAHWIA MPUEMbI NIOTUYECKOTO MbILWEHUS — BbILENATb
XapakTepHble MPU3HAKM MOHATWMIA W YCTaHaBIMBaTb WX  B3aVMOCBA3b, WUCMO/b30BATH
COOTBETCTBYHOLLME NOHATUA /11 00BbACHEHUA OTAEMbHbLIX PAKTOB U AB/IEHWN;

BblOMpaTb OCHOBAHWUA U KPUTEPUM 415 KNACCUPMKALLMMN BELLECTB Y XUMUYECKUX peakLui;

yCTaHaBNM1BaTb NMPUYNHHO-C/IEACTBEHHbIE CBA3W MEXAY MU3y4aeMbIMU ABIEHNAMM;

CTPOUTL NIOrMYECKMNe paccyXfeHus (MHLYKTVUBHbIE, AefyKTUBHbIe, N0 aHanoruun), BbiSBAATb
3aKOHOMEPHOCTU M NPOTUBOPEYMA B pacCMaTpuUBaeMblX SABMEHUSAX, (POPMYINPOBATb BbIBOAbI U
3aK/NOYeHNS;

NMPUMEHATb B MPOLECCE MO3HAHWSA, WCMOMb3yeMble B XUMWM CUMBO/IMYECKME (3HAKOBbIE)
Mofenun, Npeobpas3osbiBaTb MOAE/bHbIE MPEACTaBNeHNSA — XUMUYECKUI 3HaK (CMMBO) 3/1IEMEHTA,
XUMUYecKas (hopMyna, YypaBHEHME XMMWUYECKOW peakumm — TMpWU  pPewleHnn  y4yebHbIX
Mo3HaBaTe/IbHbIX W NPaKTUYeCKMX 3afay, NMPUMEHATb Ha3BaHHbIe MOAE/bHbIE NPeACTaBeHNUs A/1s
BbISIBNIEHNA XapaKTePHbIX MPU3HAKOB M3yYaeMbIX BELLECTB Y XUMUYECKNX peakLuid.

2) 6a3oBbIe HCCIeA0BaATEIbLCKHE IeHCTBHS:

BflafleTb OCHOBaMV METO/0B HAy4YHOr0 NO3HAHWSA BELLECTB Y XUMUYECKUX peakLui;

(hopmynupoBatb LM M 33af4aunm  UCCNef0oBaHWs, WCMOMb30BaTb  MOCTAaB/IEHHbIE U
CaMOCTOATENIbHO CHOPMY/IMPOBaHHbIE BOMPOCH! B KAYECTBE MHCTPYMEHTa NMO3HaHWSA U OCHOBbI A1
(hopMMpOBaHKA rMNoTe3bl MO NPOBEPKE NPaBUIbHOCTU BbICKa3blBAEMbIX CYXXAEHUI;

BMlafleTb HaBblKaMyl  CaMOCTOATE/IbHOr0  M/1aHUPOBaHUA U MPOBELEHUS  YYEHUYECKUX
3KCMEepPVMEHTOB, COBEPLUEHCTBOBATb YMEHWUA HabMoaath 3a XOA4OM MpoLecca, CaMOCTOATENIbHO
MPOrHo3npoBaTb ero pesy/nbtar, (QopMynMpoBaTb 0600LEHMS W BbIBOAblI OTHOCUTENIbHO
[OCTOBEPHOCTU Pe3ynbTaToB WUCCNeA0BaHWSA, COCTaB/IATb 0OOCHOBAHHBIA OTYET O NPOLe/aHHOW
paboTe;

npuobpetaTb ONbIT YYEHWYECKOW WCCNEefoBaTeIbCKOM W MPOEKTHOW  [AesATeNlbHOCTH,
MposBNATL CMNOCOGHOCTL W TFOTOBHOCTb K CaMOCTOATE/IbHOMY TMOWCKY METOAOB  peLleHus
NpaKTUYecKnX 3agad, NPUMEHEHUIO Pas3/INYHbIX METOAOB MO3HaHMS.

3) padoTa ¢ unopmanmeii:

OPVEHTUPOBATLCSA B Pa3/IMYHbIX UCTOYHUKAX MH(OpMaLuy (HayYHO-NoNynspHas nnteparypa
XUMUYECKOTO  COAepXKaHus, CrpaBOYHble Nocobus, pecypcbl WHTepHeTa), aHaiM3npoBaThb
MH(OPMALMIO  Pa3/IMyHbIX  BUAOB WM (DOPM  NPeACTaBNeHNs, KPUTUYECKM OLeHMBaTb €€
LOCTOBEPHOCTb M HENPOTMBOPEUYNBOCTD;

(hopmynMpoBaTtb 3anpocbl W MPUMEHATb pas3MyHble METOAbl MPU MOUCKe U 0Tbope
NHMopMaL M1, HeOOXOAMMOI AN BbINOHEHUA YYeOHbIX 38424 ONpese/lEHHOro TUNa;

npuobpetaTb OMbIT WCMNOMb30BaHNUSA WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOMUIA 1
Pa3/IMYHbIX MOVUCKOBbIX CUCTEM,;

CaMOCTOATENIbHO BbIGMPATL OMTUMAIBHYKO (DOPMY MNPeACTaBfieHUs MHGopMauum (Cxembl,
rpaguku, guarpaMmbl, TaGNULbI, PUCYHKWN U APYTWe);

MCNONb30BaTb HAyYHbIA A3blK B KayeCTBe CpeActea nNpu paboTe € XMMWUYECKOM
VH(OpMaLmMelt: MPUMEHSATb MeXNpeaMeTHble ((PU3nYeckme N MaTemMaTuyeckune) 3Hakm U CUMBOSbI,
(hopmy b, ab6peBnaTypbl, HOMEHKNATYPY;

1CNONb30BaTb M NPeobpas3oBbIBaTb 3HAKOBO-CUMBOIMYECKME CPeACTBa HarISAHOCTH.

OBnaneHne YHUBEpPCAAbHBIMA KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

3alaBaTb BOMPOCbI MO CYLLECTBY 06CY)XJaeMOl TeMbl B XOAe Auanora W/wunm AUCKyccuu,
BblCKa3blBaTb  MAen, (opMynmpoBaTb CBOM  MPEA/IOKEHUA  OTHOCUTE/IbHO  BbIMOHEHUS
NPeLIoKeHHON 3aaaun;



BbICTyNaTb C Mpe3eHTauuei pe3ynbTaToB M03HABATE/IbHOW [AeATeNIbHOCTM, MOMYYeHHbIX
CaMOCTOATE/IbHO W/ COBMECTHO CO CBEPCTHUKAMM MPU BbINO/HEHUM XMMNYECKOr0 3KCNEepUMEHTa,
NpPaKkTUYecKon paboTbl MO MCCNEA0BAHUIO CBOMCTB M3y4YaeMblX BELLECTB, peann3aumm y4ebHOro
npoekTa W (OPMY/NMPOBaTb BbIBOLAbI MO pe3y/nbTaTaM MPOBEAEHHBIX WCCMefOBaHUA MyTEM
COr/1acoBaHWsA NO3NLMIA B X0Le 06CYXAeHNs 1 06MeHa MHEHUAMM.

OB.JIaLleHI/Ie YHUBEPCAJIBbHBIMHA PEryJIsiITUBHBIMU }IeﬁCTBHﬂMH:

CaMOCTOATENIbHO M/1aHMPOBaTb M OCYLLECTBAATL CBOHK MO3HaBaTeNbHYHO [eATeNIbHOCTb,
onpesensas eé uUenM W 3afayn, KOHTPONMPOBaTb M MO Mepe Heob6XOAMMOCTM KOPPEKTMPOBATb
npefnaraemMblii anropuTM AeiCTBMIA NPU BbINOMHEHUW Y4YeBHbIX WM UCCNefoBaTeNbCKUX 3aad,
BblOMpaTb Hanbonee aPMEKTUBHLIA CMOCO6 MX peLleHWs C YYETOM MONYYEHWUS HOBbIX 3HAHWIA O
BELLLECTBAX U XUMUYECKNX peakLmsX;

OCYLLeCTBNSATL CAMOKOHTPO/1b CBOEN AeATeNIbHOCTY Ha OCHOBE CaMOaHann3a 1 CaMOOLIEHKM.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

MpeAMETHbIe pesynbTaTbl 0CBOEHMA Kypca «OpraHnueckas XMMIs» OTPaXKatoT:

C(HOPMUPOBAHHOCTb MPEACTABNEHUI O XMMUYECKOI COCTABNSIOLLENA eCTECTBEHHO-Hay4YHOM
KapTWHbI MMPa, PONM XUMUKM B MO3HAHUM SIBNEHWIA MPUPOfbl, B (HOPMUPOBAHUM MbILLAEHUS W
KyNbTypbl  JIMYHOCTK, €€ (DYHKUMOHaNbHOM rpaMOTHOCTW, HeobXoauMmol Ans  pelleHus
MPaKTUYECKUX 3adad W 3KOMOrMYeckn OGOCHOBAHHOTO OTHOLLEHMSI K CBOEMY 3[10POBbHD I
MPUPOJHOIA cpeae;

BNafieHVe CUCTEMOV XUMUYECKUX 3HAHWIA, KOTOpasi BK/IKOYAeT: OCHOBOMOMAratoLLye NoHATUS
(XMMWYECKUIA  3NEMEHT, aTOM, 9/eKTPOHHas 060/704Ka aToMa, MOJfEKYNa, Ba/leHTHOCTb,
3M1EKTPOOTPULIATENBHOCTb,  XMMWYECKasi CBA3b, CTPYKTypHas (opMmyna (pasBépHyTas WU
COKpaLLEHHas), MO/b, MO/SPHAas Macca, MONSPHbI 06bEM, YINepPOAHbIN CKENeT, (yHKLIMOHabHas
rpynna, paguKasn, n3oMepus, U30Mepbl, FOMONIOTMYECKUMIA Psifl, FOMONOTY, YTNeBOAOPOAbI, KUCOpOs,
1 a30TCOAepXKaLiMe COeANHEHNS, MOHOMEP, NOSIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMONEKY/ISIPHbIE
COEAIHEHMS); TEOPUM U 3aKOHbI (TEOPWSi CTPOEHUS OpraHMYeckux BeulecTB A. M. ByTneposa,
3aKOH COXPaHeHMs MacChl BELLECTB); 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK  XUMUK;
MUPOBO33PEHYECKME 3HAHWUS, feXallye B OCHOBE MOHWMAaHUS MPUYMHHOCTM M CUCTEMHOCTY
XUMUYECKUX SBMIEHWIA, (haKTOMOrMYeCKMe CBEfieHNs O CBOICTBaX, COCTaBe, MOMYYEHUM U
6e30MacHOM UCMO/Mb30BaHUM BAXKHEWLLNX OpraHMYeCKMX BELIECTB B ObiTy W MPaKTUYECKOI
[EeATeNbHOCTY Ye/I0BEKa;

CHhOPMMPOBAHHOCTb YMEHWIA BbISB/ISITh XapaKTEPHbIE MPU3HAKM NMOHATUIA, yCTaHaBINBaTb UX
B3aMOCBS3b, WUCMO/Mb30BaTb COOTBETCTBYHOLUME MOHSTMSI MPU OMKUCAHUM COCTaBa, CTPOEHUS W
npeBpaLLeHnii OpraHNYecKNX COeANHEHNIA;

C(HOPMMPOBAHHOCTb YMEHWIA MCMOMb30BaTh XUMWUYECKYHD CUMBOMMKY [/ COCTaBMIEHNS
MONEKY/ISIPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEHHOI) (hopMyn OpraHUYeCKMX BELLECTB W
YPaBHEHWIA XMMUYECKMX PeakLyid, M3roTaBMBaTb MOZENN MOMEKYN OPraHWYeckuX BeLLEeCTB /1S
UNNKOCTPALIMM UX XMMYECKOTO U NPOCTPAHCTBEHHOIO CTPOEHUS;

C(HOPMUPOBAHHOCTb YMEHWIA YCTaHaB/IMBaTh MPUHAMIEXHOCTb M3YUYeHHbIX OpPraHUYecKUX
BELLECTB MO WX COCTaBy W CTPOEHUIO K OnpeaenéHHOMY Knaccy/rpynne  coeavHeHwii
(YrneBoAopoOAbl, KCOPO/, U a30TCOAePXKallyie COeaVHEHMs, BbICOKOMONEKY/ISPHbIE COeAVHEHMS),



faBaTb WM Ha3BaHMS MO cucTematuyeckoil HomeHknatype (IUPAC), a Takke NpuBOAUTb
TPVBU&/IbHbIE Ha3BaHWA OTAENbHbIX OpPraHMYecKMX BeLLecTB (3TWeH, NPOMWIEH, aueTWeH,
STUNEHTINKONb, FIMLEPUH, (PeHos, popmanbierns, auetanbaerns, MypasbuHas K1CN0Ta, YKCYCHas
K1CNoTa, O/IeMHOBas KMCNOTa, CTEapPUHOBAA KMC/OTa, I/1H0K03a, PPYKTO3a, Kpaxmasl, Lesonosa,
rNALMH);

CPOPMMPOBAHHOCTb YMEHUA ONpefensTb BUAbl XUMWUYECKOA CBSA3M B  OpPraHUYeckKux
coeanHeHunsax (OanHapHbIe U KpaTHbIe);

CPOPMMPOBAHHOCTb YMEHUS MNPUMEHSATL TMOMIOXKEHNUA TEOpUM CTPOEHUA OpraHUYecKnX
BewlectB A. M. byTnepoBa A/ 0ObSCHEHWS 3aBMCMMOCTM CBOWMCTB BeLLEeCTB OT MX cocTaBa U
CTPOEHMS; 3aKOH COXPaHEHNA MacChl BELLECTB;

ChOopMMPOBaHHOCTb YMEHWIA XapaKTepn3oBaTb COCTaB, CTPOEHNE, PU3NYECKME N XUMUYECKNE
CBOWCTBa TUMMWYHbLIX NPEeACTaBUTENEN Pa3INYHBIX KIacCOB OpraHMYeckux BelecTs (MeTaH, 3TaH,
3TWNeH, MPONWeH, auetwneH, 6ytagmeH-1,3, meTunbytagmeH-1,3, GeH301, MeTaHON, 3TaHOf,
TUNEHTNINKONb, TANLEPUH, (PeHOos, aueTanberni, MypaBbMHaAsA U YKCYCHas KWUCMOTbI, F/IHOKO3a,
KpaxmaJsi, Lienso3a, aMMHOYKCYCHaa KWCoTa), WNKCTPUPOBATL TEHETUYECKYHO CBA3b MeXay
HAMW YpaBHEHWSIMW COOTBETCTBYIOLLMX XUMUYECKUX peakuuid C UCNOMb30BaHWEM CTPYKTYPHbIX
thopmyr;

CPOPMMPOBAHHOCTb YMEHWNSA XapaKTepu3oBaTb UCTOUYHUKMN YIIEBOLOPOAHOMO Chipbs (HERTB,
NPUPOAHBIA a3, Yronb), CNocobbl MX MNepepaboTKM U MPaKTUYECKOe NPUMEHEHWe MpPOAYKTOB
nepepaboTKu;

CPOPMMPOBAHHOCTb YMEHWIA MPOBOAUTDL BbIYMC/IEHWSA MO XMMUYECKUM YpaBHEHWUAM (Macchl,
06bEMa, KONMYyecTBa MCXOAHOrO BELLECTBA WM MPOAYKTa peakuuy Mo U3BECTHbIM Macce, 06bEMY,
KO/IMYECTBY OAHOI0 N3 UCXOAHbIX BELLLECTB UM NPOLYKTOB peakLmn);

CpOPMMPOBAHHOCTb YMEHWUIA BNafeTb CUCTEMOIN 3HaHWA 06 OCHOBHbLIX METO4aX Hay4HOro
MO3HaHWSA, UCNOMb3YEMbIX B XUMUW NPU U3YHEHWUN BELLECTB N XUMNYECKUX ABNEHUI (HabntoLeHe,
N3MepeHne, 3KCMePUMEHT, MOAENMPOBAHME), UCMOb30BaTb CUCTEMHbIE XUMWYECKME 3HAHUA A/1S
NPUHATUA PELLUEHU B KOHKPETHbLIX >XM3HEHHbIX CUTyauMsX, CBA3aHHbIX C BeLLeCTBAMU U UX
NMPUMEHEHMNEM;

chopMMPOBAHHOCTL YMeHUIA cobnofaTb MNpaBuia Mosb30BaHUA XUMWYECKOW MOCYAoN w
nabopaTopHbIM 060pyf0BaHNEM, a TaKxe npasuia 0bpalleHns C BewecTBamy B COOTBETCTBUM C
NHCTPYKLMAMM MO BbINOMHEHUIO 1a60PAaTOPHBIX XUMUYECKUX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWI MMaHMPOBaTb W BbINOMHATL  XUMWUYECKUIA  3KCMEPUMEHT
(NpeBpaLLleHns OpraHNYecKMxX BeLLeCTB MPU HarpeBaHWW, MONyYeHUe 3TU/IeHA U U3YYeHWe ero
CBOMCTB, Ka4YeCTBEHHbIe pPeakLun OpraHNYecKmnx BeLLEeCTB, AeHaTypauns 6enKkoB nNpu HarpeBaHuK,
LIBETHble peakuuy GeKoB) B COOTBETCTBMM C MpaBuiaMmn TEXHUKK 6e30MacHOCTM Mpy obpatleHmm
C BewectBamy ¥ nabopaTopHbIM 060PYyAOBaHUEM, MPeACTaBNATb pPe3yNbTaTbl XMMWUYECKOro
3KCMepvMeHTa B (POpMe 3anmcu YpaBHEHWA COOTBETCTBYHOLLUMX peakuui u hopmynmposaTb
BbIBO/b! HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWUIA KPUTMYECKN aHa/IM3MpoBaTb XUMUYECKYIO MH(OpMaLuIo,
nofy4YaeMyto M3 pasHbIX MICTOYHWNKOB (CpPeAcTBa MaccoBoi MHOPMaLnn, VIHTEPHET n Apyrunx);

CPOPMMPOBAHHOCTb  YMEHWA  co6M0AaTh  MpaBuia  3KOMOMMYeCKn  LienecoobpasHoro
noBefeHNss B ObITY W TPYAOBOM [AeATENbHOCTM B LENAX COXPaHEHWS CBOEro 3[0pOBbA U
OKpY>)XatoLLeld NpMpOAHOIA cpefbl, 0CO3HaBaTb OMAacHOCTb BO3MAENCTBMS Ha XKMBble OpPraHM3Mbl
OnpefienéHHbIX OpraHNYecKnX BeLLECTB, MOHUMAaA cMbicn Nokasartens MNAK, noacHATL Ha npumMepax
CMoCcoObl YMeHbLUEHUS 1 NPeAoTBpaLLeHNs X BPeLHOr0 BO3AeCTBNA Ha OPraHn3m YenoBeka,;



NS 00yYatoLMXCs C OrpaHWYeHHbIMMA BO3MOXHOCTSMM 3[0POBbS: YMEHME MPUMEHSTb
3HaHWs 06 OCHOBHbIX JOCTYMHbIX METOAaX NO3HAHUS BELLECTB U XUMUYECKUX SBNEHWIA;

AN CnenbiX U cnaboBUASLLMX 0BYYatOLLMXCS: YMEHWE WUCMOMb30BaTh PefbetHO-TOUEUHYIO
cmcTeMy 0603HaueHuit J1. Bpaiins ans 3anncy XMMUYECKUX hopmy.

11 KJIACC

MpeaMeTHble pe3ynbTaTbl 0CBOEHNA Kypca «O6LLas n HeopraHMyeckas XMMus» 0TpaXkaroT:

ChOpMMPOBAHHOCTb NPEACTaBNEHNI: O XMMWUYECKOW COCTaBNAOLLEN eCTeCTBEHHO-HAy4HOW
KapTVWHbl MMpa, PONIN XMUMUKU B MO3HaHUWU SBMEHUA NPUPOAbLI, B (DOPMUPOBAHUW MbILLIEHNUSA ©
KyNbTypbl  IMYHOCTW, €€ (PYHKUMOHANbHOW rpaMOTHOCTW, HeobXOAMMONM ANs  PeLUeHus
MpaKTUYeCKMX 3afady W 3KOMOrMYeCcKM OOOCHOBAHHOIO OTHOLLUEHUA K CBOEMY 3[0PO0Bbi0 U
NPUPOLHON cpese;

BafleHNe CUCTEMOM XMMUYECKUX 3HAHWIA, KOTOpas BK/IKOYAET: OCHOBOMO/AraroLme noHATHS
(XMMUWYECKWiA 3N1IeMEHT, aToM, U30ToN, S-, P-, d- 3NEeKTPOHHbIE OpOUTa/IM aTOMOB, UOH, MOJEKY/a,
MOSlb, MOJAAPHbIA  00BEM, Ba/leHTHOCTb, 3/1EKTPOOTPULATENIBHOCTb, CTEMNEHb  OKUC/IEHUS,
XUMMYecKas CBA3b (KOBa/IeHTHas, WOHHasA, MeTa//IMyeckass, BOAOPOAHANA), KPUCTa/IMYecKas
PELWETKa,  TUMbl  XMMWUYECKUX  peakuumid,  pacTBOp,  3NEKTPONUTbI,  HE3NEKTPONUTDI,
3NEKTPONNTMYECKAA AMCCOoLMaLms, OKUCINTENb, BOCCTAHOBUTESb, CKOPOCTb XUMUYECKOW peakumu,
XVMUYECKOE PaBHOBECWE); TeopuM W 3aKOHbl (Teopus 3MeKTPOIUTUYECKON Auccoumaumnn,
nepuoamyeckuii 3akoH . V. MeHgeneesa, 3aKOH COXpaHEHUS MacChbl BELLLECTB, 3aKOH COXPaHeHMs
N MPEBPALLEHNS 3HEPTUM NPU XUMUYECKUX peakumsx), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA A3bIK
XUMWWN, MUPOBO33PEHYECKME 3HAHMSA, NeXallle B OCHOBE MOHUMaHNA NPUYNHHOCTA U CUCTEMHOCTM
XUMUYECKNX ABMEHWUN, (PaKTONOrMYeCcKMe CBeAeHUs O CBOMCTBAX, COCTaBe, MOMlyYeHUU U
6e30MacHOM WCMONb30BaHNM BaXKHEMLUMX HEOPraHMyeCKMX BeLLeCcTB B ObITy M MPaKTUYeCKOM
[leATeNbHOCTU Ye/l0BEKa;

ChOPMMPOBAHHOCTb YMEHWI BbIABNATL XapaKTepHble NPU3HaKK MOHATUIA, YCTaHaBMBaTb UX
B3aMMOCB#3b, 1CMO0/b30BaTh COOTBETCTBYIOLLME MOHATUA NPU ONMUCAHUN HEOPraHUYEeCKMX BELLLECTB
N UX NPeBpaLLEHNIA;

CPOPMMPOBAHHOCTb YMEHWIA WCMOMb30BaTb XUMWUYECKYHD CUMBOAMKY AN COCTaBfEHUS
(hopmyn BELLECTB M YPaBHEHWIN XUMNYECKMX peakLuid, cucTemaTnyeckyto HomeHknatypy (IUPAC)
N TPUBUA/IbHbIE Ha3BaHWS OTAENbHbIX HeOpraHUYecKnx BeLecTB (YrapHblid ras, Yrnekucblii ras,
amMMMaKk, raliéHas 13BecTb, HeraléHas U3BecTb, MMTbEBAs COAA, MUPUT 1 ApYyrue);

ChOPMMPOBAHHOCTb YMEHWIA ONPeAensTb BaeHTHOCTb U CTEMEHb OKWUCIEHUS XUMUYECKUX
3IEMEHTOB B COEUHEHUAX Pa3/IMYHOr0 COCTaBa, BMA XUMUYECKOW CBA3W (KOBa/leHTHas, MOHHas,
MeTa/ININYecKas, BOLOPOAHasA) B COEAUHEHUAX, TUM KPUCTAINYECKOA PELUETKM KOHKPETHOro
BellecTBa (aTOMHas, MOJMIEKYNAPHaA, WOHHAasA, MeTa//IMyeckas), XapakTep cpefdbl B BOAHbIX
pacTBOpax HeOpraHNUYeCKNX COeaUHEHNIA;

ChOpPMMPOBAHHOCTb YMEHWIA YCTaHaBNMBaTb NPUHAAIEXHOCTb HEOPraHWYECKNX BELLECTB MO
MX COCTaBy K OnpeAenéHHOMY Knaccy/rpynne coefuHeHWi (NpocTble BewjecTBa — MeTa/bl U
HeMeTasl/bl, OKCUAbI, OCHOBAHWSA, KUC/OTbI, aM(POTEPHbIE TMAPOKCUABI, COMN);

ChOpPMMPOBAHHOCTb YMEHMIA pacKpbIBaTb CMbIC/T NEPUOAMYECKOro 3akoHa . . MeHaeneesa
N [EMOHCTPUPOBATb ro CUCTEMATU3NPYIOLLYHO, 0OBbACHUTENIbHYHO U MPOTrHOCTUYECKYHO (DYHKLNN;



ChOPMMPOBAHHOCTb YMEHWIA XapaKTepnu30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB XMMUYECKNX
anemMeHToB 1-4 nepuonos Mepnoanyeckort CUCTEMbI XUMUYECKUX 3neMeHToB [1. . MeHpeneesa,
NCNONMb3yA MOHATUA «S-, P-, 0-3MEKTPOHHbIE OPOUTANIN», «3IHEPreTUYECKME YPOBHU», OOBLSACHATb
3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XMMUYECKMX 3/IEMEHTOB W MX COEAMHEHWUI NO nepuojam u
rpynnam Mepuoanyeckoin cucTeMbl XUMMUYECKNX anemeHToB [. V. MeHpeneesa;

CPOPMMPOBAHHOCTb YMEHWIA XapaKTepn3oBaTb (OMMCLIBaTb) 06LME XMMUYECKUe CBOMCTBA
HeopraHNMYecKMx BeLLECTB Pa3/IMYHbIX KNaccoB, MNOATBEPXKAATb CYLUECTBOBAHWE FEHETUYECKOM
CBA3M MeXJy HeopraHMYecKMMM BewecTBaMU C MOMOLLbIO YpPaBHEHUIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKLuii;

CPOPMMPOBAHHOCTb YMEHWUA KNacCUPUUMPOBaTL XMMMUYECKME peakuum no  pasivyHbIM
npu3Hakam (4Yncny 1 cocTaBy pearvmpyrowmx BeLecTB, TENJIOBOMY 3PdeKTy peakuun, NU3MEHEHUIO
cTeneHel OKUCNEHUA 3/1eMEHTOB, 0OPAaTUMOCTY PeakL MK, yH4acTUIO KaTanns3aTopa);

ChOpMMPOBAHHOCTb YMEHWIA COCTaBNATbL YPaBHEHMS peakumidi pasfiMyHbIX TUMOB, NOJHbIE U
COKpaLlEHHbIE YpPaBHEHUS peakuuiAi MOHHOTMO O6MeHa, Y4uTbiBas YCN0BMS, MPU KOTOPbIX 3TW
peakuum nayT 40 KOHLA;

ChopMMPOBaHHOCTb YMEHWIA MPOBOAUTL peakuun, NoATBEPXKAAtOLLME Ka4eCTBEHHbI COCTaB
Pa3IMYHbIX HEOPraHMYeCKMX BELLECTB, Pacno3HaBaTb OMbITHbIM MYTEM WOHbI, NPUCYTCTBYIOLLME B
BOAHbIX pacTBOpPax HeOPraHNYeCcKMX BELLECTB;

CPOPMMPOBAHHOCTb YMEHWIA pPacKpbiBaTb CYLUHOCTb OKMC/IUTENbHO-BOCCTAHOBUTE/IbHbIX
peakLMii NOCPeCTBOM COCTaB/IEHNS 3/1eKTPOHHOI0 6asiaHca aTUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUIN OOBACHATL 3aBUCUMOCTb CKOPOCTU XUMWUYECKOW peakuuu oT
pa3/IMyHbIX (HAKTOPOB; XapaKTep CMeLLeHUA XUMWUYEeCKOro paBHOBECUA B 3aBUCMMOCTU OT
BHeLUHero Bo3aencTeus (npuHumn Jle Latense);

CPOPMMPOBAHHOCTb YMEHWIA XapaKTepM30BaTb XMMMUYECKME MPOLECCHI, Nexaline B 0CHOBE
MPOMbILUNEHHOTO  MOJlYYeHUss CEPHOWM  KUCMOTbl, aMmuaka, a Takke C(OopMUPOBAHHOCTb
npescTaBneHnin 06 00LMX Hay4HbIX MPUHLMNAX U 3KONOrMYeCKMX MnpobsiemMax XMMUYECKOro
NPON3BO/CTBA;

CPOPMMPOBAHHOCTb  YMEHWIA NPOBOAWUTL  BbIYMCMEHWA C  WCMOMb30BaHWEM  MOHATUSA
«MaccoBas 40N BeLeCTBa B pacTBOpe», 00bEMHbIX OTHOLLEHWUIA ra30B MPW XMMUYECKNX peakLmsX,
Maccbl BeLlecTBa MM 06bEMa rasoB Mo W3BECTHOMY KOJIMYECTBY BeLLECTBa, Macce WM 00bEMY
OAHOro M3 y4yacCTBYHLLMX B peakLMmn BELLEeCTB, TEMI0BOro adeKTa peakymm Ha OCHOBE 3aKOHOB
COXPaHEHNs MacChl BELLECTB, MPeBPaLLEHNS N COXPAHEHUS SHEPTUU;

chopMmMPOBaHHOCTb YMeHWIA cobnofgaTb MNpaBuia Mosb30BaHUA XUMWYECKOW MOCYA0on u
nabopaTopHbIM 060pyf0BaHNEM, a TaKxe npasuia 00bpalleHns C BewecTBamy B COOTBETCTBUM C
NHCTPYKLMSMW NO BbINO/HEHNIO N1a60PATOPHbIX XUMUYECKMX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWUI MNIaHMPOBaTb WM BbINOAHATL  XUMWYECKUIA  3KCNEPUMEHT
(pa3noXkeHne nepokcuaa BOAOPOLA B NPUCYTCTBUN KaTainsaTtopa, onpeaeneHne cpefbl pacTBOpOB
BELLECTB C MOMOLLbK YHMBEPCAIbHOIO MHAMKATOPA, BAMSHUE Pas3/iIYHbIX (DAKTOPOB Ha CKOPOCTb
XVMUYECKOI peakuumn, peakLmm NOHHOro 06MeHa, KaueCTBEHHbIE peakuuy Ha cynbgat-, KapboHart-
N XNOPUA-aHWOHbI, Ha KaTMOH aMMOHMS, PeLUeHMEe 3KCMepMMeEHTabHbIX 3afady Mo Temam
«MeTannbl» n «HemeTannbl») B COOTBETCTBMM C MpaBUAaMU TEXHWKM 6e30MacHOCTV npu
obpalleHnM C BewecTBamy M N1abopaTopHbIM  000pYAOBaHWEM, MPEACTaBNATL pPe3ynbTarhbl
XMMUYECKOr0 3KCMepumeHTa B (hOpMe 3anmcu  ypaBHEHWI COOTBETCTBYHLUMX peakunin u
(hopMynmMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3yNbTaToB;



ChOPMMPOBAHHOCTb  YMEHWUI KPUTUYECKM aHa/IM3MPoBaTh XUMMUYECKYIO MH(OpMaLuIo,
Nosly4Yaemyto 13 pasHbIX MCTOYHMKOB (CpPeACTBa MaccoBON KOMMYHUKaLMK, VIHTEPHET 1 apyrux);

chopMMPOBAHHOCTb  YMEHWI  CcO6MOAaTh NpaBuna  3KOMOMMYECKN  LIeNecoobpasHoro
noBeAeHnss B ObITy U TPYAOBOA AEATENIbHOCTM B LENMSX COXPaHEHUs CBOEro 340pOBbS U
OKpY>KatoLLel NPUPOAHON cpefpbl, OCO3HaBaTb OMAcHOCTb BO3MENCTBUSA Ha XKMBble OpraHU3Mbl
OnpeseNéHHbIX BELLeCTB, NMOHMMAs CMbIC/ nokasatens MAK, noscHATb Ha npumepax Cnocoobl
YMeHbLLEHNS 1 NPeLOTBPALLEHNA NX BPeLHOro BO3LECTBMS Ha OpraHn3M YenoBeka;

N8 00yyaloLMXCca C OrpaHUYeHHbIMM BO3MOXHOCTAMU 3[L0POBbSA: YMEHWE MNPUMEHSATb
3HaHMA 06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWS BELLECTB U XUMUYECKNX ABNEHWI;

A9 cnenbixX 1 CnaboBUAALLMX 06YYaKOLLMXCA: YMEHUE UCMOMb30BaTh PEe/be(PHO-TOUEUHYIO
cucTemy 0603HaueHunin J1. bpaiinsa ana 3anucu XMMmn4ecknx hopmyii.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC

Haumen KosauuyecTBO yacos
OBaHHue
No 11/ pasneso T— IpakTHue DJieKTpOHHBIE (IN(PPOBDBIE)
B M TEM Bcero o0pa3oBaTesbHbIE PecypcChl
ble padoThI
nporpa
MMBbI
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
Mpenme
T
opraHmy
ecKoii
xman. http://localhost:3000/my-
Teopus school/lesson/a9f3d191-5ele-4e24-
CTPOEHU ac02-

11 f 3 efb16fa49f6a?backUrl=https://urok.
opraHuy apkpro.ru/&token=00d3c187bded0
ECKNX 129a346af21affaa6a9e375b1c38cf3
coevHe d61632acfo035¢32a694
HUIA A.

M.
ByTnepo
Ba
WToro no pasgeny 3
Paznen 2. YrieBonopoabl
http://localhost:3000/my-
Mpesens school/lesson/258ddc06-ec23-473c-
Hble b3d7-

21 yrneBsoj 5 ed82fcaddd02?backUrl=https://urok
OpoAbl .apkpro.ru/&token=00d3c187bded0
— 129a346af21affaa6a9e375b1c38cf3
a/ikaHbl d61632acf9035¢32a694
Henpen http://localhost:3000/my-
e/bHbIe school/lesson/4da31505-652d-
YTNEBo4, 4916-9e7c-

29 OpOAR: 6 56e88h39bb24?backUrl=https://uro
aNKEeHb, k.apkpro.ru/&token=00d3c187hded
ankapue 0129a346af21affaaa9e375h1c38cf
Hbl, 3d61632acf9035c32a694
aNIKUHbI

53 Apomart ’ http://localhost:3000/my-
nyeckue school/lesson/d86d7d00-d5b4-




yrnesop 491d-aded-

opofbl c3ddal9feef4?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaa6a9e375b1c38cf3
d61632acf9035¢32a694

Mpupog

HblE http://localhost:3000/my-

NCTOHHM school/lesson/99557a5e-2221-43e0-

Ki 97b8-

2.4 Yrnesod 3 983de535¢44d?backUrl=https://uro

OpoAos k.apkpro.ru/&token=00d3c187bded

X 0129a346af21affaa6a9e375b1c38cf

nepepag 3d61632acf9035¢322694

oTKa

VToro no pasgeny 13

Pazpnen 3. Kuciopoaconep:xaunue opranndeckue coeJuHeHUsI

http://localhost:3000/my-
school/lesson/5439¢18b-7440-4b6f-
bf84-
31 CnvpTel 3 c04fa471694f?backUrl=https://urok
. PeHon .apkpro.ru/&token=00d3c187bded0
129a346af21affaa6a9e375b1c38cf3
d61632acf9035c32a694
ATbfiern http://localhost:3000/my-
AbI. school/lesson/8664b319-0ba3-
Kap6oH 4945-H076-
32 OBbIE v ch7ae5858h90?backUrl=https://uro
KNCNoT! k.apkpro.ru/&token=00d3c187bded
: 0129a346af21affaa6a9e375b1c38cf
CrioxHb! 3d61632acf9035¢32a694
e athmpsl
http://localhost:3000/my-
school/lesson/b4feaa04-3438-4b57-
a3ec-
33 Yrnesoj 3 ba0f9fe63c0d?backUrl=https://urok
bl .apkpro.ru/&token=00d3c187bded0
129a346af21affaa6a9e375b1c38cf3
d61632acf9035¢32a694
WToro no pasgeny 13
Pasnes 4. A3oTconep:kamue oprannueckne coeIHHeHUs!
AMUHBI. http://localhost:3000/my-

41

AMMNHOK

3

school/lesson/c2f2f3d7-43d1-4873-



http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

NCMOTHI.
Benkun

VToro no pasgeny

3

ace0-
78eca6009628?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bhded
0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694

Pa3nea 5. Boicokom

OJICKYJISAPHBIC COCANHCHUSA

http://localhost:3000/my-
Mnactm school/lesson/45b81dac-acba-440e-
acchl. 99e3-
51 Kayuyk 9 14c3ba78050a?backUrl=https://uro
n. k.apkpro.ru/&token=00d3c187bded
BonokH 0129a346af21affaa6a9e375b1c38cf
a 3d61632acf9035c32a694
VToro no pasgeny 2
OBLLEE
KOMMMYECTBO
YACOB MO 34 2 2
NMPOrPAMME
11 KJIACC
Haunven KoaunuecTBo 4acoB
OBaHHUE
c)
No n/n pasaeno Kotrrpoab IpakTuue JIEKTPOHHBIE (LU (POBLIE)
B U TeM Bcero CKHe o0pa3oBaTeybHbIE PeCypchl
ble padoThl
nporpa padoThbl
MMBbI

Paszpnen 1. Teoperuu

CTtpoeH
ne

aToMOB.
Mepwuog
NYECKMI
38KOH U
Mepuog
nyeckas
cuctema
XUMUYEC
KUX

3NIEMEHT

11

€CKHE OCHOBbI XUMHH

http://localhost:3000/my-
school/lesson/20b1df2e-6ce4-435b-
b6dc-
5155d30a45fa?backUrl=https://uro
k.apkpro.ru/&token=00d3c187bded
0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694



http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
http://localhost:3000/my-school/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

os [. .

MeHzen
eeBa
http://localhost:3000/my-
CTpoeH school/lesson/a9c9a6le-e387-4ffe-
ne bcfb-
BELLIECTB aca9c7241b21?backUrl=https://uro
12 a. 4 k.apkpro.ru/&token=00d3c187bded
MHoroo 0129a346af21affaa6a9e375b1c38cf
bpasve 3d61632acf9035¢32a694
BELLEeCTB
http://localhost:3000/my-
school/lesson/fOcb5def-307e-4575-
89d0-
Xnmnye 86041b603655?backUrl=https://urok.a
13 CKue 6 pkpro.ru/&token=00d3¢187bded0129a
peakunn 346af21affaa6a9e375h1c38cf3d61632a
cf9035c32a694
VToro no pasgeny 13

Pa3znen 2. Heopranuyeckasi xXuMust

MeTtann

http://localhost:3000/my-
school/lesson/a0d5bd16-683e-4ale-
8073-
70c604e9c862?backUrl=https://uro

2.1 o 6 k.apkpro.ru/&token=00d3c187bded
0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694
http://localhost:3000/my-
school/lesson/2390b83e-a935-4c96-
bd3a-

99 HemeTa 9 25f26d9c1139?backUrl=https://uro

Nnbl k.apkpro.ru/&token=00d3c187bded
0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

Ceasb

HEOpIaH http://localhost:3000/my-
school/lesson/cfb70c37-2784-4¢66-

NYECKNX

2.3 " 2 be0>-

— b0966dffb673?backUrl=https://urok

eCKUX .apkpro.ru/&token=00d3c187bded0

BELLeCTB

129a346af21affaa6a9e375b1c38cf3




d61632acf9035¢c32a694

WToro no pasgeny 17

Paszgen 3. Xumus u JKu3Hb

3.1

Xumus
N XKN3Hb

VToro no pasgeny 4

OBLLEE

KOJIMYECTBO

4YACOB

MPOIrPAMME

no 4

http://localhost:3000/my-
school/lesson/b8e4d657-2cc7-4860-
8583-
9f76edc8a59f?backUrl=https://urok
.apkpro.ru/&token=00d3c187bded0
129a346af21affaa6a9e375b1c38cf3
d61632acfo035c32a694

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHnTpo/bHble
padoThbl

MpaxTuyeckue Jlara
padoThI H3y4YeHUs

MpefMET OpraHnYecKoi Xummu,
eé BO3HUKHOBEHWE, Pa3BUTMIE 1
3HayeHve

02.09.2024

Teopus cTpoeHus
OpraHNYyecKnx CoefMHeHNn A.
M. byTnepoBa, eé OCHOBHbIE
MOSI0XKEHNA

09.09.2024

MpeacTasneHvie o
Knaccuukaumm opraHnyeckmx
BeLlecTB. HomeHKNaTypa
(cucTemaTtnueckasn) u
TpVBU&/IbHbIE HA3BaHNA
OpraHVYecKux BeLLEeCTB

16.09.2024

AJKaHbl: COCTaB ¥ CTPOEHNe,
rOMO/OrMYECKUIA Psif

MeTaH 1 aTaH — npocTenLune
npeAcTaBUTENIN a/IKaHOB

23.09.2024

30.09.2024




AJIKEHbI: COCTaB M CTPOEHME,
CBOICTBa

07.10.2024

STUNEH 1 nponuneH —
npocTeliLLne NpeAcTaBuTeNny
aNKeHoB

14.10.2024

MpakTnyeckas pabota Ne 1.
«[lonyyeHve aTuneHa un
N3y4eHune ero CBOMCTB»

21.10.2024

AnkagueHsl. bytaaneH-1,3
mMeTunbyTtaameH-1,3.
MonyyeHne CUHTETMYECKOTO
KayuyKa v pesuHbl

11.11.2024

10

11

AJIKMHBI: COCTaB U
0COBEHHOCTM CTPOEHMS,
rOMOJIOrMYeCKUI pAg.
AueTnneH — NpocTeiLLnii
npeAcTaBUTESb aIKNHOB

BbluncneHns no ypaBHeHUo
XMMMWYECKOIA peakLum

18.11.2024

25.11.2024

12

ApeHbl: 6eH30/ 1 TONYO .
TOKCMYHOCTb apeHoB

02.12.2024

13

14

FeHeTMYecKas CBs3b
YINeBO/IOPO/0B,

npuHagnexawmx K passinvyHbim

Kaccam

Mp1poaHbIE NCTOYHUKM
YrNeBoA0pOA0B: NPUPOAHLIN
ras v nonyTHbIE HEPTSAHbIE
rasbl, He()Tb ¥ NPOAYKTHI €€
nepepaboTKu

09.12.2024

16.12.2024

15

16

MpYpPOAHbLIE NCTOYHUKN
YrNeBOLOPOAOB: NPUPOAHBIiA
ras u NonyTHble He(hTAHbIE
rasbl, HeTb ¥ NPOAYKTbI €€
nepepaboTKn

KoHTponbHas paboTa no
pasfieny «YTneBoA0POAbI»

23.12.2024

13.01.2024

17

18

NpefencHble 04HOATOMHbIE
CNUPTbI: METAHO/T N 3TAHOJN.
BogfopoaHas cBs3b

MHoroatomHble CnnpTbI:
ITUNEHTINKOMb U TITNLUEPUH

20.01.2025

27.01.2025

19

deHon: CTpoeHne MoneKy nbl,
(h13nYECKME N XMMUYECKIE
CBOICTBA, NPUMEHeHMWe

03.02.2025




20

Anberuabl: hopManbaerig v
aueTanbaerna. ALETOH

10.02.2025

21

OfAHOOCHOBHbIE NpeaebHbIe
KapOOHOBbIE KUCNOTbI:
MypaBbWHas 1 YKCYCHas

17.02.2025

22

MpakTnyeckas pabota Ne 2.
«CBOWiCTBa pacTBopa YKCYCHOM
KNCNOTbI»

24.02.2025

23

24

25

26

CreapvHoBas 1 0/1IeMHOBasA
KNCNOTbI, KaK NpeAcTaBuTeNu
BbICLUMX KapOOHOBbIX KUCNOT

Mblina Kak Conm BbICLIMX
KapOOHOBbIX KWCMOT, UX
MOtoLLee AeicTBMe

CnoxHble 3(mpbl Kak
MPOU3BOAHbLIE KaPOOHOBbLIX
K1CNOT. MMaponm3 CNoXHbIX
admpos

Kvipbl: rugponus, npuMmeHeHwe,
Bronornyeckas posib X1pos

03.03.2025

10.03.2025

17.03.2025

31.03.2025

27

YT neBofpbl: COCTaB,
Knaccugukaums. BaxxHenLume
npeacTaBUTENIN: TIHOKO3a,
(hpyKTO3a, caxaposa

07.04.2025

28

29

30

31

Kpaxman 1 Lenntnosa Kak
MPVPOAHbIE MONMMEPbI
KoHTponbHas paboTa rno
pasgeny
«Kucnopogcoaepxatime
OpraHu4yecKune CoeVHEHNS»

AMWHbLI: METUNAMUH N aHUIWH

AMMWHOKNCNOTbI KaK
amgoTepHble opraHnyeckme
COEANHEHUS, NX BUONOrNYECKoe
3HayeHwue. MNenTngpl

14.04.2025

21.04.2025

28.04.2025

05.05.2025

32

33

34

Benku Kak NpupoAHbIe
BbICOKOMO/IEKY/ISIPHbIE
COEfIMHEHNS

OCHOBHbIe MOHATUS XUMUW
BbICOKOMONEKYSIPHbIX
COeANHEHNIA

OCHOBHble MeTO/lbl CUHTE3a
BbICOKOMONEKYSIPHbIX
coeanHeHuiA. MnacTmacchl,

12.05.2025

19.05.2025

26.05.2025




KayuyKw, BO/IOKHa

OBLEE KOMMYECTBO YACOB MO
NMPOrPAMME

34

11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUIA 3NeMeHT. ATOM.
ONeKTPOHHasA KOH(pUrypauus
aTomMOB

MeprognyecKunii 3aKoH 1
MNepunogmyeckan cuctema
XUMWYECKUX 3nemeHToB [. L.
MeHfeneesa, Ux CBA3b C
COBPEMEHHO Teopuein CTPoeHNs
aToMOB

3aKOHOMEPHOCTUN U3MEHeHMS
CBOICTB XMMMUYECKNX 3/1EMEHTOB
M UX COEAMHEHWIA MO rpynnam u
nepuogam. 3HayeHvie
neproaMYecKoro 3akoHa un
CUCTEMbI XMUMUYECKUX 3/1EMEHTOB
[.W. MeHfeneesa B pa3Butumn
HayKu

KoanuecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTu4eckue
padoTsI

Jara
HU3YyYeHHUS

02.09.2024

09.09.2024

16.09.2024

CTpoeHue BeLLecTBa.
XMn4eckas cBsi3b, eé BUApl;
MeXaHM3Mbl 06pa3oBaHNA
KOBaIeHTHOI cBA3W. BogopoaHas
CBAI3b

BaneHTHOCTb.
ONeKTPoOTPULIATE/IBHOCTb.
CreneHb oKucneHus. BellecTea
MOJIEKY/IAPHOIO U
HEMO/IEKYIAPHOI0 CTPOEHUS

23.09.2024

30.09.2024

INoHATUE 0 ANUCMEPCHBIX
cuctemax. IcTuHHbIE 1
KOJINOMAHbIE PACTBOPGI.
MaccoBas [0/ BeLLecTsa B
pacTBope

Knaccugmkauma n HomeHknatypa
HEOPraHMYecKNX COeANHEHWIA.
"eHeTMYecKas CBs3b
HeopraHNMYeCcKmx BELLECTB,
pasNnYHbIX KNaccos

07.10.2024

14.10.2024




Knaccugmkaums XumMmnyeckmnx
peakLuin B HEOPraHN4ecKo u
OpraHnyeckom XMmnmn. 3aKoH
COXpaHeHUst MacChl BELLECTB;
3aKOH COXpaHeHNs u
MpeBpaLLeHns 3HEPrm npm
XUMUYECKMX peaKLmUsxX

21.10.2024

CkopocTb peakuun. ObpaTnmMble
peakummn. XnMmyeckoe
paBHOBecue

11.11.2024

10

MpakTnyeckas pabota Ne 1.
«BmsHMe pasnyHbIX (haKTopoB
Ha CKOPOCTb XMMUYECKOWA
peakLum»

18.11.2024

11

DneKkTpoNmMTUYECKas
anccoupaums. MoHATE O
BOJOPOAHOM Mokasatene (pH)
pacteopa. Peakuuy OHHOrO
obmeHa. 'Maponns opraHNYecKnx
1 HEOpraHNYecKux BeLLecTB

25.11.2024

12

OxucnnTensHo-
BOCCTaHOBUTE/IbHbIE PeakLyun.
MoHATME 06 3neKTponse
pacnnasoB M pacTBOPOB COJEN

02.12.2024

13

14

15

KoHTponbHas paboTa no pasaeny
«TeopeTNYeCKMe OCHOBbI XUMUMN»

MeTannbl, UX NONOXeHNe B
Meproanyeckoli cucteme
XUMUYECKMX 3/1eMeHTOoB 1. .
MeHfeneesa 1 0CO6EHHOCTK
CTpoeHMs aTomoB. O6Lme
(hM3nyecKme CBOMCTBa METa/NIOB
CnnaBbl MeTa/0B.
SNeKTPOXUMUYECKUI paj
HanpshkeHWli MeTannoB

09.12.2024

16.12.2024

23.12.2024

16

17

18

XVMMYecKme CBONCTBA
BaXXHEMLLNX MeTaNNoB (HaTpui,
KanniA, KanbLWid, MarHui,
TIOMUHWNIA) Y UX COEAMHEHWIA

XUMUYecKre CBONCTBa XpoMma,
MeAn N NX CoeMHEHNIA
XUMUYECKMe CBOWCTBA LMHKA,
)enesa n Ux CoeauHeHNI

13.01.2024

20.01.2025

27.01.2025

19

MpakTnyeckasa pabota Ne 2.
"PeLLeHne 3KCrnepuMeHTa/IbHbIX

03.02.2025




3af4ay no teme «Metannbi»"

20

21

HemeTansibl, X NonoXxeHue B
Mepuogmnyeckoit cucteme
XUMWYECKMX 3nemeHToB . L.
MeHgeneeBa 1 0CO6EHHOCTU
CTPOeHMs aTOMOB

du3nyeckue cBONCTBA
HeMeTann0B. AnnoTponus
HeMeTasIN0B (Ha npuvepe
Kucnopoaa, cepbl, pocdopa n
yrnepoga)

10.02.2025

17.02.2025

22

23

XMMUyeckune cBoiicTea
ranoreHoB, cepbl U NX
COEANHEHWNIA

XMMUYeCcKme CBOIACTBa a30Ta,
(hochopa 1 Mx coeanHeHwni

24.02.2025

03.03.2025

24

25

XunMmnyeckre CBOCTBa Yrnepoaa,
KPEMHUS 1 UX COeAMHEHWIA

MprMeHeHMe BaXXHEMLLNX
HEMETa/INIOB U UX COeANHEHNI

10.03.2025

17.03.2025

26

27

O606LieHMe 1 cucTemaTusaLns
3HaHWIA No Teme «HemeTannbI».
BbluncneHms no ypasHeHUAM
XVMUYECKMX peakLuil n
TEPMOXUMUYECKNE pPacyéTbl
MpakTnyeckas pa6ota Ne 3.
«PeLleHne aKcnepuMeHTasIbHbIX
3aflay no teme "HemeTtannbl"»

31.03.2025

07.04.2025

28

KoHTponbHas paboTa no Temam
«MeTannel» u
«HemeTansbi»/Bcepoccuiickas
npoBepoyHas paboTa

14.04.2025

29

HeopraHnyeckune n opraHuyeckume
KMUCNoTbl. HeopraHunyeckue u
opraHmnyeckme oCHoBaHUA

21.04.2025

30

31

AM(oTepHbIe HeOpraHuyeckme u
opraHuyecKue coeiHeHWA.
["eHeTMYecKasn cBA3b
HeopraHN4yecKnX 1 opraHNYyecKux
BELLeCTB

Posb XvMum B 06ecrneyeHnm
9KO/I0MMYECKOM, 3HEPreTNYeCKow
1 NULLLEBOI 630MacHOCTH,
pasBUTUN MeANLIMHBI

28.04.2025

05.05.2025




MpepacTtasneHns 06 06LWmMxX
Hay4YHbIX MPUHLMNAaX

12.05.2025

32 1
MPOMbILLIEHHOr0 MONYyYeHUs
BaXKHENMLLMX BELLECTB
33 UefioBek B MUpE BELLIECTB U 1 19.05.2025
marepranos
34 XMnA 1 300POBbe YenoBeka 1 26.05.2025
OBLLEE KOJTMYECTBO YACOB MO 34

MPOIrPAMME




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumug, 10 knacc/ MNabpuensaH O.C., Octpoymos W.I'., Cnagkos C.A. AKLMOHEPHOe
o6LuecTBo «/3matenbCTBO «l1pocBeLleHme»
» Xumus, 11 knacc/ MabpuensH O.C., Octpoymos W.IM., Cnagkos C.A. AKLMOHEPHOE

061LlecTBO «M3aaTenbCTBO «poCcBeLLeHme»



Kpurepun oueHnBaHus HA YPOKAX XUMHHU

Ol.leHI/IBaHI/Ie YCTHOI'O OTBEeTa

NuauBuayaibHblii KOHTPOJIb PE3yNbTaTOB MOXET NPOBOAMTLCA Ha YPOKe KakK B
(hopme kpaTkoro ompoca ¢ mecra (PPOHTaNbHAsA KOHTponupyrowas 6eceaa), Tak U B BUAE
00CTOAATEJILHOWE TNPOBEePKM 3HAHMHA MW yMeHHii y Jocku. OITOT BWU4 oOnpoca
(MHAMBUAYANTbHBI) MOXHO NPOBOAMTL Ha 3Tanax akTyaam3auuy 3HaHWM, U3yYeHWst HOBOro
maTepuana, 3akpenieHus W COBEPLUEHCTBOBAHMA 3HAHWIA WM MPOBEPKM YCBOEHUS HOBOIO
matepvana. Bormpocbl yunTens [ANA  KPaTKOro ornpoca [O/MKHbl  OblTb  TAKOHWYHDI,
chopmMynMpoBaHbl B MOHATHBIX YYEHWKY TepMMHax W TpeboBaTb KpaTKoro otserta. [
9KOHOMWM BPEMEHM MOXXHO MCMO/b30BaTb KapTOYKM C BOMPOCaMu, Ha KOTOPble YYEHWKMN
rOTOBATCA OTBETUTb Y [OCKW.

Bo Bpems oTBeTa yuauleroca A8 LOCTUXKEHWUS YCTOMYMBOrO BHUMaHWA Kacca
MOJIE3HO MPefyCMOTPeTb MOC/eaytoLlee 3a OTBETOM PeLeH3NPOBaHMEe CO CTOPOHbI APYrnx
yyalmxcs, ucnpaesneHve LonyLeHHbIX 060K, AONOMHEHNE.

Mpy nNpoBeAeHUM onpoca [OMycKaeTcs 33aBaTb YyyalleMyCsi HaBOAALLME BOMPOChI
ANA TOro, 4TO6bl MNOMOYb €My C(OPMYyNMpPoBaTb CBOWM  MbICAW. Moryt 6biTb K
[ONO/HUTE/IbHbIE BOMPOCHI, €CM OHW HeobXOAUMBI A8 NPEACTOAWEro M3y4YeHUsi HOBOrO
matepvana. Bo Bpems YCTHOro OTBeTa Ydyallerocs y4mtenb MMeeT BO3MOXHOCTb 3a4aTb
[ONO/HUTE/bHBIA  BOMPOC [AMArHOCTMYECKOro XapakTepa, KOTOpblA MOMOXET BbISABUTH
COCTOSIHME 3HAHWI 1 YMEHMWI1 OTBEYAIOLLETO.

MpoBefeHne YCTHOTO MHANBUAYA/TbHOrO KOHTPONSA TpebyeT OT yunTens cobpaHHOCTU
N BHUMaHW4, TaK KaK Heo6xoamMmo 3a 5-10 MUHYT BbISBATL 3HaHUS Y4YalLMXCa B Knacce.,

Yuutenb 0643aH MPOKOMMEHTUPOBATb OTBET YUYEHWNKA, YKa3aB Ha OLLUMOKM 1 OTMETUB
yfa4Hble CTOPOHbI. J1060i OTBET AOMKEH ObITb 3aMeYeH YUUTeNlemM N 06bEKTUBHO UM
OLeHeH. Heobs3aTeNbHO CTaBUTb OTMETKY 3a KaXK/blA HEMOJHbINA OTBET. ECN yYeHUK
HeOAHOKPATHO [OMO/HAM OTBETbI APYrMX OAHOK/IACCHWUKOB, TO MOXHO MOCTaBUThL EMY
06LLYH0 OTMETKY 3a YPOK.

OtMmeTka «5»:

- [1aH NOJHbIV 1 NPaBUbHbIA OTBET HA OCHOBAHUWN U3YYeHHbIX TEOPUIA,

- Marepuan U3noXeH B ONpeaeneHHOM NOrMYecKoil NocnefoBaTe/lbHOCTH,
NNTEPATYPHBIM A3bIKOM,

- OTBET CaMOCTOSITE/bHbIN

- BO3MOXXHa OfjHa HeCyLLleCTBeHHas oLnoKa.

OTMeTKa «4»:

- [1aH NOJIHbINA Y NPaBWU/bHbIA OTBET HA OCHOBAHMWN U3YYeHHbIX TEOPUIA,

- MaTepuan U3NoXeH B ONpeLeIeHHON NoCNef0BaTeIbHOCTH,

- OTBET CaMOCTOATE/IbHbIN

- [0MyLeHbl 2-3 HECYLLECTBEHHbIE OLUMOKM, UCNpaBeHHbIe N0 TPe60BaHWUIO
YUUTENs, UNW AaH HEMOMHbIN U HEYETKUIA OTBET.

Ormerka «3»:

- [laH MOMHbIV OTBET, HO NPW 3TOM AONYLLEHA CYLLECTBEHHAs OLLUMOKA U
OTBET HeI'IO}'IHbIVI, MOCTPOEH HECBA3HO.

OTmeTka «2»:

- OTBET 06Hapy)KI/IBaET HENMoHMMaHne OCHOBHOI0O coep>XXaHuA yqe6Horo

MaTtepuana,

- AONYLUEHbI CYLLIECTBEHHbIE OLUMOKK, KOTOPbIE YHaLLMIACA HE MOXET
MCNpaBUTb NPV HABOASLLMX BONPOCAX yUnUTens.

OtrmeTrka «1»:

- OTCYTCTBWME OTBETA.

dpoHTaIbLHAA KOHTpPOJHpYIOIIAasi Gecena O0ObIYHO [OCTATOYHO KPAaTKOBPEMEHHA.



Bonpockl, Kak 1 BO BCAKON Apyroin 6ecefe, TpebylOT KpaTKOro 0TBeTa, MO3TOMY 3a OAWH
Tako/ OTBET YYEHWKY CTaBWUTb OLIEHKY HeNb3fl. Hy)KHO 3apaHee HaMeTUTb TeX YYEHUKOB,
OTBET KOTOPbIX BO Bpems Oecefpl XOTAT OLEHWTb, W 334aBaTb WM Lie/leHarnpaB/ieHHO
3annaHupoBaHHble ans 6ecefbl Bonpockl. OfHaKO He crefyeT 3ajaBaTb NOAPS BOMPOChHI
OfHOMY N TOMY >Xe Y4yeHuKy. PaboTaTb JO/DKeH BeCb KnacC. PpoHTa/IbHas 6ecefila MOXeT
COYETaTbCA C YCTHbIM YYETOM 3HaHWI, KOrfa HEeCKONbKO YYallMxca roTOBATCA K OTBETY Y
Lockun. CnoXKHOCTb paboThbl 3aKNHOYAETCs B TOM, UTOObI He YMNycKaTb M3 MO/ 3peHns Knacc,
y4acTBYIOLLMIA B Becefie, U yyalLmxcs, OTBEYaIOLLMX Y JOCKM.

3ayeT - 3TO METOf YCTHOrO KOHTPOAsA, KOrfja Y4yeHuWkam MpefocTaB/seTcs
BO3MOXHOCTb 60/1ee A/IMTENbHO W 06CTOATENbHO OTBETUTL Ha Bompoc. OO6bIYHO 3ayeT
Ha3HayaeTcsl BO BHEYPOUHOE BPEMS; K/acC Mpv 3TOM pa3fenseTca Ha ABe WUan Tpy rpynmbl,
KOTOpble MPUXOAAT Ha 3a4eT MO oyepean B pas3Hoe BpeMms. O NPOBELEHUN 3a4eTa YuuTeSlb
Co06LLaeT 3apaHee, YTOObI yyallmMecs MOIM K HeMy MOAroTOBUTLCA. [ns MOArOTOBKU K
3a4eTy yuuTeNb COCTaBNsieT BOMPOCHl, & TakXkKe MNPUMEPHble 3afayun, pPeKoMeHayeT
NUTepatypy, NpeaBapuTenbHO MPOBEPUB, UMEETCA /I OHA B LUKOMbHOW 61bnmoTeke. Cpoku
NpoBefeHns 3a4veta [J0/MKHbl OblTb WM3BECTHbI 3aMeCTUTEN0 AMpeKTopa Mo yyebHO-
BOCMUTATE/IbHON paboTe, YTOObI MOXHO ObII0 PEryIMPOBaTh HArpy3Ky yyallmxcs.

Knaccuyeckuini  3a4eT MpefycMaTpuBaeT BbISIBlEHWE YPOBHA 3HaHWA, YMEHWA W
HaBbIKOB Yualllxcs BO Bpems 6ecedbl yyeHWKa c¢ yumteneM. OH [aeT MOSHOE U TOYHOe
npeactaeneHre 06 YpOBHe OOYYEHHOCTM KAaXKAOrO Y4YeHWKa, OfHaKO OTHMMAET MHOro
BPEMEHMU, YTO BELET K MEPErpy>KeHHOCTN KaK YUUTeNs, TaK U YUeHMKa.

OnenuBaHne NUCbMEHHOH PadoTHI

MMncbMeHHble paboTbl MOAPa3AenaloT Ha Tekywue (MPOBEPOYHbIE) WU UTOrOBble
(KOHTPO/IbHbIE) paboTbl; MO BPEMEHW OHWM MOTYT 3aHUMAaTb BECb YPOK W/IN €ro YacTb.

K mMeTtoZam NUCbMEHHOW MPOBEPKM Pe3y/bTaToB 00y4YeHUsi OTHOCATCA MUCbMEHHas
KOHTpO/IbHaa paboTta Ha 45 MUH, NMpoBepoyHble paboThl Ha 10-15 MUH (Hanpumep, peLueHune
pacyeTHbIX 3afa4), MMCbMEHHbIE OMALLHME 33[laHNS, MUCbMEHHbIN YUeT 3HaHWUA OTAeNbHbIX
yyaLLMXcs N0 KapTouKaM, XMMUYECKMNe AUKTaHTbI, 3alaHns TeCTOBOro Tna u T.n.

MoAroTtoBKa y4yalmMxcsi K KOHTPO/IbHOM paboTe uvalle BCEro OCYLLECTB/ISETCH Ha
o6o6bLaowyx ypokax. O NpoBefeHU KOHTPO/IbHOM paboThl yyallumxcs npefynpexaatoT
3apaHee, 4TOObI OHX MOT/IN NOArOTOBUTHLCS.

CopgepXxaHne KOHTPO/IbHONM paboTbl OXBaTbIBaET BeCb Hambonee BaKHbIA MaTepuan
KOHTPO/IMPYeMOW TeMbl. B Takoi 60MbLLIOA KOHTPO/NbHOM paboTe 3adaHWA AO/MKHbI ObiTb
eAUHBbIMUA N8 YYaLLMXCA BCEX YPOBHEW pasBUTUA. B KOHTPONbHYHO paboTy peKoMeHAyeTCs
BK/IOYaTb pa3HOO6pasHble 3afaHus: 0600LLatoLmMe BONPOChl, KAYECTBEHHbIE N PaCcYETHbIE
XMMUYECKMe 3afjaun, LENnOoYKM MpeBpalLeHnil, TecToBble, rpaunyeckue 3afaHus U T.[.
Heobxoanmo Mcnonb3oBaTh Hanmbonbllee YWCN0 BapuaHTOB. TeTpagu A1t KOHTPOJIbHbIX
paboT ABNATCA JOKYMEHTOM, KOTOPbIA MOXET ObITb NPOBEPEH afMUHUCTPALMEN LLIKOSbI U
WHCMNEKTOPOM OTAena 06pa3oBaHWs, NMO3TOMY TeTpagu [AN18 KOHTPO/bHbIX paboT [LO/MKHbI
XPaHUTLCSA B XUMUYECKOM KabuHEeTe B TeUeHUr y4ebHOro roga.

Yuntento nHorga A0BOMbHO TPYAHO ONpefennTb CTereHb CI0XKHOCTU NOA0OpaHHbIX
3afilaHnin. MeToamMcTbl COBETYHOT BOCMO/b30BATLCA CleayowmumM npuemoM. Heobxoaumo
CaMOMYy BbINOMHUTL 3Ty PaboTy, a M3pacxoLoBaHHOE BpeMs ANA YYeHWKOB 8-9-X KnaccoB
Hago yBenMuMTb B 5 pas, a [A1d crapwmx KnaccoB - B 3 pasa. MOXHO B Xxofe
npeaBapuTeIbHON CaMOCTOATENIbHOM PaboTbl NPELIOKNTL HECKOIbKO TUMUYHBIX 33faHuin 1
NpoaHa/IN3MpPOoBaTh CTeMeHb UX BbINOSHEHWS.

Mpun oLeHMBaHUM OTBETA Yyallerocst He06X0AMMO YYUTbIBATbL KaYeCTBO BbIMOHEHNS
paboTbl NO 3afaHnsAM. KOHTpobHas paboTa OLEeHMBAETCS B LiE/IOM.

OTMeTKa «5»:

*  [iaH MNOJHbIA OTBET HA OCHOBE M3YYEeHHbIX TEOPUIA, BO3MOXHA HECYLLLECTBEHHASA

oLumbKa.



OTMeTKAa «4»:

e [ONYCTUMA HEKOTOPas HenosiHoTa OTBETa, MOXET 6bITb He 60/ee ABYX
HeCYLLIECTBEHHbIX OLUNOOK.

Ot1MeTKa «3»:

* paboTa BbINO/IHEHA HEMO/HO (HO He MeHee YeM Ha TPeTb), UMerOTCA He bonee
OAHOM CYLLIECTBEHHOMN OLINOKM 1 2-3 HECYLLLECTBEHHbIE,

OT1meTka «2»:

* paboTa BbINO/IHEHA MEHbLLIE YEM Ha TPETb,

*  NMEeTCA HECKO/bKO CYLLIECTBEHHbIX OLLUMOOK.

OtMeTka «1»:

* paboTa He BbIMO/HEHA.

Bo3moxkHa cnefytoLlas cuctema oLeHMBaHUA KOHTPOIbHOW paboThbl MO NATUGaNIbHOM
cuUcTeme:

NP BbINOMHEHUN Y4eHUKOM OT 96 a0 100% paboTbl CTaBUThL OLEHKY «5»; OT 76 [0
95% paboTbl - «4»; oT 50 g0 75% - «3»; o1 20 o 50% - «2». [Npy¥ MONHOM OTCYTCTBUU
NpaBW/bHbIX OTBETOB WM BbIMOSIHEHUMN PaboTbl MeHee YeM Ha 20% CTaBMTCA OLEeHKa «1».

Mpy OUEeHKE BbLINOMHEHWUS MWUCbMEHHON KOHTPOSIbHOW paboTbl  HEO6XOAMMO
yumnTbIBaTh TPE6OBAHMSA €AMHOT0 OPHOrpatnyecKoro pexxmma.

Bce paboTbl 0653aTe/IbHO A0/MKHbLI ObITb NPOBEPEHBI K CEAYHOLLEMY YPOKY, Mpu 3TOM
yumnTesnb JO/MKEeH CO6M04aTh MONHYH0 OOBLEKTUBHOCTL. O6sA3aTeneH aHan3 pesy/bTaToB
MUCbMEHHON paboTbl U paboTa Haf TUMUYHbIMU OLnbBKammn. OObsB/IEHVE OLEHOK U aHa/In3
paboT TPebyroT OT YUUTEN COOTBETCTBYIOLLErO NeAarormyeckoro TakTa.

OueHMBaHVe TeCTOBbIX paboT

TecTbl, cocTofiliMe W3 NATU BOMPOCOB MOXHO WCMNOMb30BaTL MOCME W3YYeHUs
Kaxgoro matepmana (ypoka). Tect n3 10—15 BonpocoB UCNOMb3YeTCA A5 Nepuognyeckoro
KOHTponsi. TecT n3 20—30 BONPOCOB HEOOXOAMMO MUCMNOMb30BaTh /19 UTOrOBOr0 KOHTPO/IS.

Mpy OLEHMBaHNW WCMOMb3YETCH CEAYIOLLAn LWKana: s Tecta U3 NAT BOMPOCOB °
HEeT OLIMOOK — OLEeHKa «5»; ¢ OfiHA OLUMOKA - OLEHKA «4»; * [IBe OLUMOKM — OLeHKa «3»; ®
TPW OLLUMOKM — OLEHKA «2».

Ecnm oueHka BbICTaB/feTcs B (POpMe 3ayeT/He3ayeT, TO 3a4eT CTaBUTCA Npu
BbINOMHEHUN 70% 3agaHnii. Takas (hopma OLEHKM WCNOMb3yeTcs, eCn TECT COAepXWUT
YNpaXXHeHNs Ha pacno3HaBaHWe. Ecnm TecT OueHMBaeTca Mo NATMOaNIbHOW CUCTEMe, TO
CTaHZapTHbIe KpuTepun oueHoK TakoBbl: 91-100% - oueHKa «5»; 81-90% - oueHka «4»; 80-
70% - oueHKa «3»; HKe 70% - oLeHKa «2».

Mpwy OTCYTCTBUM YYEHMKa Ha NMCbMEHHON UTOrOBOI KOHTPO/IbHOM paboTe

Onenka ymMeHH# pemiaTh pacyeTHbIe 32124

OTMeTKa «5»:

4 B JIOM'MYECKOM pPacCy>XaeHn 1 peLleHn HeT 0LLIVI60K,

Otmerka «4»:

4 B NOr’M4YeCcKoM pacCyXXgeHnn n peleHnim HET CyLLeCTBEHHbIX OUJI/I60K,
. A0nNyLLEHO He 6osiee BYX HECYLLLECTBEHHbIX OLLMGOK

Otmerka «3»:

. B JIOTMYECKOM PacCy>XAEHNMN HET CYLLIECTBEHHbIX OLLMGOK.

i [0NyCKaeTCA CyLleCcTBeHHas OLIMOKa B MaTEMATUYECKUX pacyeTax.
OTMeTKa «2»:

i MMEKTCA CYLLECTBEHHbIE OLUMOKU B IOrMYECKOM pacCcyXXxgeHnn n peLueHni.
OtrMmeTka «1»:

i OTCYTCTBME OTBETA Ha 3afaHUE.

Ounenka JIKCHEPHMMEHTAJBHBIX YMeHHH (B mpouecce  BbINOJHEHUS
NPAKTHYEeCKUX PadoT M0 MHCTPYKIIUH)
MpakTuyeckne paboTbl MO XMMWUW BbIMOMHAKOTCA B TETPAAAX [NA MPaKTUYECKUX



paboT. Mpy oLeHnBaHNM 0TYETa MO BbINOSHEHNIO MPAKTUYECKOM paboTbl 0C060e BHUMaHMe
YAenseTcs Ka4eCTBy M NOSTHOTE CaMOCTOSATE/IbHbIX BbIBOAOB YHEHMKA.
KonmuecTBo npakTnyecknx paboT onpeseneHo B nporpaMme.
B TeueHne yyebHOro roga TeTpagu Ang NpakTuyecknx paboT XpaHUTCS B LLKOSE.
OTMeTKa «5»:
. JKCNEPUMEHT BbIMO/IHEH MOMHOCTLIO. ChenaHbl NpaBuibHble HabMOAEHNA U
BbIBOAbI,
. 9KCMEPUMEHT OCYLLECTB/IEH MO MN/aHy, C YY4eTOM TEXHUKU 6e30MacHoOCTU U
npaswn paboTkl C BeLlecTBaMu 1 npubopamu,
. NPOsiB/EHbl OPraHM3auMoOHHO-TPYAOBbIE YMEHWUA (MOALepPXXMBAETCS UUCTOTa
paboyero mecTa, MOPALOK Ha CTO/IE, 3KOHOMHO WCMO/b3YHOTCS PEaKTUBbI).
. JonyuleHbl He 60nee ABYX HeCYLLEeCTBEHHbIX OLUMOOK Mpu OghopmaeHuUm
paboThbl.
OTtMeTKAa «4»:

e paboTa BbINOMHEHa, CAeNaHbl MpaBWibHble HaGMOAEHUA U BbIBOAbI:
9KCMEPUMEHT  BbLINOJIHEH HEMOMIHO WM HaGMOAAOTCS  HeCYLLEeCTBEHHbIE
OLINGKKM B paboTe C BeLecTBaMu 1 Npudopamu.

OTMmeTKa «3»:

*  OTBET Herno/HbIA, paboTa BbIMO/IHEHA NPaBU/IbHO HE MEHEe, YeM Haro/I0BUHY,
JonyuleHa CyllecTBeHHass owmnbKa (B XOfe 3KCrepuMeHTa, B 00bACHEHUW, B
oopmneHmn paboTbl, Mo Tb npu paboTe C BellecTBamMyM WM npubopamun),
KOTOPYIO yuyalluiica wucrpaBnseT no TpeboBaHWIO yuuTens. [onyckaercs
oopmneHme paboTbl 6e3 3annucKu ypaBHEHUI peakLuuii.

o  DKCMEPUMEHT MONHOCTbIO BbIMO/HEH B COOTBETCTBMM C MHCTPYKUMSMU W©
npasuIaMmn TeEXHUKM 6e30MnacHOCTH, HO paboTa He ohopMsieHa.

OTMeTKa «2»:

* BbINOMHEHO MeHee MO0BMHBI paboThl;

e [ONyLIEHbI ABe Un 60nee CyLeCTBEHHbIE OLWMOGKN B XOAe 3KCMepUMEHTa, B
006bACHEHNW, B OhopMIeHUM paboTbl, Mo TB npu paboTe ¢ BewecTBamn U
npunbopammn), KOTOpble YYaLLMACA He MOXET UCMPaBUTb.

OtMmeTka «1»:

* paboTa He BbINO/HEHA,

* TOJIHOE OTCYTCTBME 3KCNEPUMEHTANIbHBIX YMEHWIA.

OTpaboTKa NpakTUYecKkMx paboT He NpefycMaTpMBaeTCcs Npy OTCYTCTBUM yyallerocs
Ha NpaKTU4ecKou paboTe, NPU BbIMNOIHEHUW YKa3aHHbIX PaboT Ha OTMETKM «1» U «2».

B MCKAOUMTENbHbLIX CRy4Yasx Mpyv OTCYTCTBUM YYallerocs Mo YBaXWUTeNbHbIM
NPUYNHAM YUUTESb MOXET NPEAOCTaBNTb BO3MOXHOCTb BbIMO/IHUTL NPaKTUYECKY PaboTy.

Ouemca yMe}mﬁ peliaThb IKCHICPUMECHTAJIIbHBIC 3aJaYN

Mpy OueHKe 3TOr0 YMeHWs CredyeT yuuTblBaTb HAOMOAEHMS  yunTens u
npeabsBNSeMble yHalMMCs pesybTaTbl BbINO/HEHNS OMNbITOB.

OT1MeTKa «5»:

e [MnaH peLueHns 3a4a4m COCTaBNEH NPaBUIIbHO,

*  OCYLLECTB/IEH NOAOOP XUMMYECKNX PEaKTMBOB 1 060pyL0BaHUS,

*  3KCMEepPUMEHT BbINOHEH MOIHOCTHHO,

e  [1aHO MOSHOE 06BACHEHWE U CAieNaHbl BbIBOAbI.

Ot1MeTKa «4»:

e [J/1aH peLeHns CoCcTaBNeH NPaBUIIbHO,

OCYLLIECTB/IEH NOABGOP XMMNYECKMX PeaKT1BOB U 060pYA0BaHNS,
3KCMEPUMEHT BbIMOJIHEH MOJIHOCTbIO,

[ONyLeHo He 60/ee [BYX HeCYLUECTBEHHbIX OLWMOOK (B OOBACHEHUN W
BbIBOAAX).



OTMeTKa «3»:

nfaH peLleHns cocTaB/eH NPaBnsIbHO,
OCYLLeCTBNeH NOA60P XMMUYECKUX PeaKT1BOB 1 060pYyA0BaHUS,
9KCMEePUMEHT  BbIMOSIHEH HE MeHee, Yem HamosioBUHY, AOnyLleHa
CYLLIECTBEHHas OLINOKa B 0OBSCHEHUN 1 BbIBOAAX,

3KCMEePUMEHT BbINO/IHEH MOTHOCTLHO, OTHYET He COCTaB/IeH

[onyLeHbl HapyLleHNs TeXHUKM 6e30MacHOCTW, 3KCMEPUMEHT BbIMOSHEH
NOMHOCTLHO, CAeNaHbl HECYLLECTBEHHbIE OLUMOKM B 0OBACHEHWM U BbIBOAAX.

OTMeTKa «2»:

[ONYyLLEeHbI Be 1 60/1ee OLINOKKM (B NaHe peLLeHns, B No460pe XUMUYECKNX,
peaKTMBOB 1 060PYA0BaHUS, B 0OBACHEHMM U BbIBOAAX).
[onyLeHbl HapyLLeHNA TeEXHUKN 6e30MacHOCTH



TEMATHUYECKOE IIJIAHUPOBAHUE MOJAY/IA «IIIKOJIbHBIA
YPOK»

Xnmms
Knacc: 10
Yuntenb: HarosuuplHa Hatanbs BayecnasosHa
KonunyecTtso Yacos Bcero 34 4acos, B Heflento 1 yaca.

No Pasgen KntoueBble BocnuTarte/ibHble 3a4a4n Konnyectso
4acos,
OTBOAMMbIX Ha
n3yyeHue
pasgena
Pa3ned 1. TeopeTrnyeckue 0CHOBbI OPraHNYeCKOM XUMHH
1.1. | MNpegmet YCTaHOB/IEHWNE [0BEPUTESIbHbLIX OTHOLLEHWI | 3 4
opraHu4eckon MeXay yuuTenem W ero  yyeHuKamu,
XUMnK. Teopus CNOCOBCTBYIOLLMX MO3UTUBHOMY
CTpOeHUs o
BOCMPUATUIO  yyawmumncs TpeboBaHWA U
OpraHnyeckmx

coeqHeHmii A. M. Npocb6 YunTENs uepe3 >KMBOW  Awarnor,
ByTneposa NPUBNEYEHNE X BHUMAHMS K 06CYXKAaeMolt
Ha YpoKe WH(opMaLMK, aKTUBU3ALUMIO WX
no3HaBaTeNlbHOM  [leATeNbHOCTM  uepes
CMO/b30BaHWE 3aHNMATE/NbHbIX 3/IEMEHTOB.

Pa3nea 2. YrieBogopoasbl

2.1. MpeaenbHble NpoBefeHne Y4e6HbIX MePONPUATUI
yrnesogopoabl — | (onnumnuagbl, 3aHMMaTe/IbHble YPOKN 1 2y
a/lKaHbl NATUMUHYTKW, YPOK-UCCNeaoBaHme 1 ap.)

2.2. HenpegenbHble npoBefeHmne YUeBHbIX yyebHo-
yrnesofopoabl: pasB/ieKaTe/lbHbIX MeponpusaTuii  (KOHKypC-
gigﬂ;'@i%l urpa «[pegMeTHbI kpocceopgy, | 01
ATKAHbI BUKTOPWHbI, 1 4p.);

2.3. HernpepbIBHbIA NOWUCK NPUEMOB 1 hopMm

B3aMMO/leliCTBUSA NelaroroB 1 06yYaroLLmxcs
ApomMaTnyeckne | Ha y4eOHOM 3aHSTUM MO3BONSET

YrNeBOLOPOAb! NPUOBPETEHHBIM 3HAHWAM, OTHOLLIEHWSIM U 24
OMbITY NepeiiTy B coLnanbHO 3HaUMMBble
BWAbl CAMOCTOSITE/IbHON [IEATENbHOCTM.

2.4. OpraHm3auys KypaTtopcTea MOTMBMPOBaHHbIX
MpupoaHble M 3PYAMPOBaHHBbIX O0OYYalOLMXCA Hag WX
WCTOYHWKM HeycreBatoLL MY O/IHOK/ACCHUKaMM,
YrNeBOLOPOA0B U | AAOLLEro LUKO/bHUKaM coumanbHo 3

NX NepepaboTka | sHauMMmblii  OMBIT  COTPYAHMYECTBA W
B3aMMHOW NOMOLLM;

Pasnea 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHU sl

3.1 HenpPepbIBHbIV NOUCK MNPUEMOB 1 (HOpPM 3u
B3aVIMOAENCTBUSA NeJaroroB 1 00yyaroLmxcs
Ha y4e6HOM 3aHATUM NO3BONSET
NPVMO6PETEHHBIM 3HAHWSAM, OTHOLLEHWSAM 1

CnupTebl. deHon




OMbITY NEePerTN B COLManbHO 3HaYNMble
BUbl CAMOCTOATE/IbHON AEATENIbHOCTU;
OpraHu3aums KypaTopcTBa MOTMBUPOBaHHbIX
N 3pYAMPOBaHHBIX 00YYatOLLMXCA Hag, UX
HeycneBatoLVMN OAHOK/IACCHUKaMMK,
AAOLLLETO LLIKOMbHMKAM COLMansHO
3HaYMMbI OMNbIT COTPYAHNYECTBA U
B3aMMHOM NMOMOLLY;

3.2.

Anbferngp.
KapboHoBble
KNCNOThI.
CnoXHble aghunpbl

BK/IOUEHME B YPOK WrPOBbIX NpoLeayp,
KoTopble nomoratoT NoAAEPXaTb
MOTMBALMIO [AeTeli K MONMYYEHUO 3HaHWiA
(nekuus ¢ 3annaHMpPOBaHHLIMM OLIMGKaMM,
Ha/MuMe [OBUraTeNbHOW  aKTUBHOCTU  Ha
YPOKax),  HafaXWBaHWIO  MO3UTMBHbIX
MEX/IMYHOCTHLIX  OTHOLLEHWIA B Knacce,
nomoratoT YCTaHOB/EHMIO
[06poXKenaTeNibHO aTMocdepbl BO Bpemst
ypoka  (COTPYAHWYECTBO,  MOOLLPEHME,
[0BEpWe,  MOPYYeHWe  BaXHOro  [ena,
3MMaTUsi, CO3AaHNe CUTYaLIMK YCNEXa);
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3.3.

Yrnesofbl

Kcnonb3oBaHue BocnuUTaTeNbHbIX BO3MOXHOCTEN
cofepxaHus  y4yebHOro  npegmeta  4epes
AEeMOHCTpaL o JETAM npyMepoB
OTBETCTBEHHOIO  FPaXXAAHCKOTO  MOBEAEHMUS,
NposiBNeHNs Yen0BeKONHOOUSA n
A06pocepaeHHOCTY.

Pasnen 4. A3oTcoaep:kamm

€ OPraHnvYeCKue COCAMHECHUS

41.

AMUHBbI.
AMWUHOKNCNOTHI.
Benku

WHununmposaHme n noagepXxka
1CcCnefoBaTeNbCKOM [eATENIbHOCTU LLIKO/IbHUKOB
B pavMKax peaqvsauMm UMW TPYMMOBbIX
ncecnefoBaTenbCKMX NPOEKToB

Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS

5.1

[MnacTmaccsl.
Kayuyku.
BonokHa

opraHusaLus KypaTopcTBa MOTUBUPOBAHHbIX U
9pYAMPOBaHHbIX  OByualoLMXcs  Hag WX
HeyCneBaoLWMMI  OAHOKIACCHUKAMK, [atoLLero
LUKO/IbHUKAM ~ COLMaNIbHO  3HAUYMMbIA  OMbIT
COTPY/HNYECTBA 1 B3aWMHOI NOMOLLY;

TemaTtunyeckoe njaHMpoBaHWe CoCTaBUa:

HarosuubiHa H.B.




Knacc:

TEMATUYECKOE NNAHUPOBAHUE MOAYNA «LLIKO/IbHbIN YPOK»

10

Xnumus

Yuntenb: HarosuuplHa Hatanbs BayecnasosHa
KonunyecTtso YacoB Bcero 34 4acos, B Heflento 1 yaca.

No Pasgen KntoueBble BocnuTarte/ibHble 3a4a4n Konnuectso
4acos,
OTBOAVMbIX Ha
n3yyeHue
pasfena
Pasjen 1. Teopernueckue 0CHOBBI OPraHMYeCKOl XUMUM
MpeagmeT YCTaHOB/IEHWNE [JOBEPUTE/bHBLIX OTHOLLEHWI
OpraHNYecKoii MeX4y yuuTeneM U €ero  y4yeHuKamu,
X1Mun. Teopns CMOCOBCTBYIOLLNX NO3UTUBHOMY
gT?'ZfI;I:II:CKMX BOCMPUATUIO  yyawmummcs TpeboBaHWUn 1
11 Cge,ﬂ,I/IHEHI/IVI A M. Npocbd yuuTens 4depes >KMBOW [Amanor, 3u.
ByTnepoBa NpuBNeYeHre UX BHUMaHWUSA K 06CY»XaaeMoM
Ha YPOKe WH{OpMauUMK, akTUBMU3aLMIO WX
ro3HaBaTe/lbHOM LlesaTeNlbHOCTH yepes
NCMONb30BaHNe 3aHNMaTEeNbHbIX 3/IEMEHTOB.
CTpoeHune HenpepbIBHbIA NOUCK MNPUEMOB U (HOPM
BelLlecTBa. B3aMMO/ENCTBMS NeaaroroB 1 06yyaroLLmMxcs
MHoroo6pasue Ha y4e6HOM 3aHATUM NO3BONAET
BeLLecTB NMPUOBPETEHHBIM 3HAHWAM, OTHOLLIEHUAM U
OMbITY NeperTn B COLNaNbHO 3HaUYNMble
BU/bl CAMOCTOATENIbHON AeATeNIbHOCTY;
12 opraHmMs3aumns KypaTtopctsa MOTUBUPOBAHHbLIX 4.
N 3pYAMPOBAHHBLIX OOy4YaroWMXCA Hag WX
HeycnesaroLUMn O[lHOKNAaCCHUKaMW,
faloLLero LUKONbHNKaM coumansHO
3HAYMMbI  OMbIT  COTPYAHWYeCTBA U
B3aMMHOM NMOMOLLY;
Xnmmnyeckume Vicnonb3oBaHMe BOCMUTATENbHbIX BO3MOXHOCTE
peakuuu cofjepkaHns  y4ebHOro  npegmMeTa  uepes
13 JeMOHCTpauuo JeTam npuMepoB 6u.
OTBETCTBEHHOIO rpaxKaaHCKoro noseaeHud,
nposiBieHns YenoBeKoNtoUs "
fobpocepaevHocTw.
Pasjnen 2. Heoprannueckas xummusi
NpoBefeHNe Y4e6HbIX MEPONPUSATUIN
2.1 MeTannbl (onumnuagbl, 3aHMMaTeNIbHbIE YPOKN U 6 u.
NATUMUHYTKK, YPOK-UCCNef0BaHVe 1 ap.)
npoBsefeHve yUebHbIX yyebHo-
29 HeMeTabI pasB/fieKaTeNbHbIX Mepotlpvmmm (KOHKypC- 9u.
nrpa «[TpeaMeTHbIN KpoccBOpA»,
BUKTOPWHBI, 1 4p.);
2.3 Csasb HenpepbIBHbI MOUCK NMPUEMOB 1 (OpPM 2 4.




HeopraHN4eckKunx
n OpraHn4yeckKmnx
BELLECTB

B3aMOJEICTBIS NeAaroroB 1 06yyatoLmxcs
Ha y4e6HOM 3aHATVN NO3BONSET
NPUOGPETEHHBLIM 3HAHUSIM, OTHOLLIEHWSIM 1
OMbITY NEPeTH B COLManbHO 3HaUNMble
BU/bl CAMOCTOSTENIbHOW [1ESTENLHOCTM.

Pa3zgen 3. Xumus 4 s;Ku3H

b

3.1

XNMUS U XKNU3Hb

opraHu3auus KypaTtopctsa MOTUBMPOBAaHHbIX
N 3pYANPOBaHHBLIX OOYYarOLMXCA Hag WX
HeycneBatoLLMM OAHOK/aCCHMKaMW,
AatoLLEero LLIKO/IbHMKaM coumanbHo
3HaUYMMbI  OMbIT  COTPYAHWYECTBA U
B3aMMHOM NOMOLLY;

4y,

TemaTnyeckoe niaaHMpoBaHMe cocTasusa:

HarosuubiHa H.B.
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